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early recognition of cancer in any part of 

the body is of the greatest importance 
in its cure. The repetition of this statement is 
justified, however, when we consider that in 
intrinsic cancer of the larynx, early diagnosis 
offers a lasting cure of from 70 to 80 per cent. 
This is a much higher percentage of cure 
than can be obtained in cancer in any other 
location in the body. It has been shown by 
Cuneo that the richly developed lymphatics of 
the larynx form a network of their own which 
empties into small glands on either side and 
does not anastomose with the neighboring 
lymphatics. The slow metastasis, with early 
diagnosis, makes possible the high rate of cure 
in intrinsic cancer of the larynx. It is there- 
fore imperative that every physician, and 
especially every otolaryngologist, recognize 
the symptoms, appearances, and means avail- 
able for the accurate diagnosis of incipient 
cancer of the larynx. 

The classical symptoms as formerly taught— 
aphonia, dysphagia, pain in the ear, saliva- 
tion, dyspnoea, hemorrhage, fetor, glandular 
involvement, emaciation, and cachexia—occur 
as evidence of far advanced disease; but little 
attention has been paid to the earliest symp- 
toms of involvement, those for which the phy- 
sician should be on the alert. The first symp- 
toms are persistent local discomfort, persistent 
hoarseness, or the two combined, according to 


|: would seem a platitude to say that the 


the location of the lesion in the larynx. Per- 
sistent hoarseness and discomfort in the region 
of the larynx occurring in an adult of any 
age should have the skilled attention of the 
otolaryngologist. 
AGE 

Cancer of the larynx occurs rarely under the 
age of 40 years, but there have been cases re- 
ported of intrinsic cancer at 16 and 18 years of 
age, and of extrinsic cancer of the larynx at 23 
and 24 years of age (10). Only yesterday, in 
our clinic at the University Hospital, the his- 
tological examination of a specimen removed 
from an extensive intrinsic ulceration of the 
larynx in a man, 37 years of age, was reported 
as epithelioma by Dr. Herbert Fox. The pa- 
tient had been hoarse for 9g months and during 
the past 9 months had only a whispered voice. 
In 100 selected cases from the services of Dr. 
Chevalier Jackson and Dr. Fielding O. Lewis, 
in which hoarseness was a symptom, Dr. 
Austin T. Smith found that the average time 
from the beginning of hoarseness until a diag- 
nosis was made was 1144 months. Many of 
these cases were far advanced. Many had 
been treated under a diagnosis of “chronic 
laryngitis” without even an attempted mirror 
examination of the larynx. 


CLASSIFICATION 


Cancer of the larynx was classified clini- 
cally by Krishaber into intrinsic, extrinsic, and 


1 Read before the Medical Society of the State of North Carolina, April 19, 1927, Durham, North Carolina. 
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Fig. 1. The Jackson anterior commissure laryngoscope and basket tissue forceps 
in correct position for removal of specimen of tissue from the larynx. With the 
patient in dorsal recumbency under local anesthesia, tissue may be removed from 


any portion of the larynx desired. 


mixed. The latter class included those cases in 
which the lesion was both intrinsic and extrin- 
sic. These cases were found to present the 
classical symptoms already enumerated. The 
intrinsic group included all cancers arising 
from the cord, ventricular band, interaryte- 
noid region, and the subglottic area. Chevalier 
Jackson further subdivides this group into the 
anterior intrinsic, including the anterior two- 
thirds of the larynx, and the posterior intrin- 
sic in cases in which the cancer arises in the 
posterior third of the larynx (4). The earliest 
symptom in the anterior intrinsic group is 


R 


Fig. 2. At left, mirror view of larynx with anterior com- 
missure growth almost completely covered by overhanging 
epiglottis. At right, direct view of the same larynx with 
Jackson anterior commissure laryngoscope. The epiglottis 
was lifted forward and tissue removed by the technique as 
shown in Figure 1. 


hoarseness; in the posterior intrinsic group, 
local discomfort and hoarseness. 

The extrinsic group includes those cancers 
arising from the epiglottis, arytenoids, aryep- 
iglottic fold, the laryngeal surface of the pyri- 
form sinus, and the pharyngeal surface of the 
cricoid cartilage. The earliest symptoms in 
this group are local discomfort and dysphagia. 


SITE 


Cancer may involve any part of the larynx; 
epithelioma is the most frequent form; sarco- 
ma and medullary cancer are rare. Glandular 
carcinoma most frequently involves the epi- 
glottis. Contrary to the view of Virchow and 
Semon who held that benign growths most 
frequently invade the anterior two-thirds of 
the larynx and malignant growths the posteri- 
or third, Sir St. Clair Thomson has shown that 
the anterior two-thirds is the most frequent 
site of the primary lesion in cancer (11). This 
area corresponds to that area involved in the 
anterior intrinsic group of Chevalier Jackson, 
and is that portion of the larynx in which lym- 
phatic leakage occurs late. The fact, as estab- 
lished by Sir St. Clair Thomson, that the 
anterior portion of the larynx is the most fre- 
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Fig. 3. Photomicrograph of tissue removed from the 
larynx illustrated in Figure 2b. Twenty-four hours after 
the specimen was taken, Herbert Fox reported, “‘squamous- 
cell epithelioma.” 


quent site of cancer, is of the utmost impor. 
tance, because, with early diagnosis, this site 
is the most favorable for cure. 


LOCAL APPEARANCES 


Local appearances vary according to the 
location and stage of advancement of the 
growth, the presence of superimposed inflam- 
matory reaction, and ulceration. Seldom is 
the appearance so characteristic as to be con- 
clusive. Many types have been described, as 
follows, by Sir St. Clair Thomson (10): 

“‘y, Persistent congestion and thickening of 
the cord. 

“2. A definite tumor resembling papilloma, 
fibroma, or angioma, and an irregular infil- 
tration difficult to distinguish from tubercu- 
losis and syphilis. 

“3. A limited infiltration cupped or retract- 
ed in appearance. 

“‘4. A defined tumor, single, sessile, white 
and reddish gray, and warty looking. 

“5. A fringe-like border, white in color, 
giving the cord an irregular appearance. 

“6. In the extrinsic variety a dusky red uni- 
form swelling, which is generally a fleshy color 
with an uneven surface. 

“7, On the epiglottis a cancerous growth is 
‘rregular, grayish white, dusky red, or dirty 
white in early ulceration.”’ . 

Local fixation of the part involved indicates 
leep infiltration and advancement of the le- 
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Fig. 4. Tissue removed at laryngofissure (actual size). 
Within 48 hours after removal of the specimen for biopsy. 
A wide margin of normal mucosa surrounds the growth. 
The patient is now well, with a good voice, 16 months fol- 
lowing operation. Arrow indicates anterior commissure 
(Crawford). 


sion. In many cases we have found, on biopsy, 
the local lesion cancerous when there was no 
local fixation on mirror examination. 
Considering, then, the wide variation in 
appearance on mirror examination, and the 
many and variable factors in the production of 
these appearances, the welfare of the patient 
demands that a method of certain diagnosis be 
employed early before the disease has extend- 
ed and the chance for operative cure is lost. 


DIAGNOSIS 


Given a case of ulceration of the larynx in an 
adult, the 3 etiological conditions to be con- 
sidered are tuberculosis, syphilis, and malig- 
nancy. It is generally agreed that tuberculosis 
of the larynx, for all practical diagnostic con- 
siderations, is never primary (9). Then the 
finding of an ulcerative lesion of the larynx 
with an appearance suggestive of tuberculosis 
with the finding of positive evidence of a pul- 
monary lesion is very strong presumptive 
evidence of laryngeal tuberculosis. In syphilis 
of the larynx, the positive serological reaction 
and the evidence of syphilitic disease in other 
organs, the favorable effect of a therapeutic 
test with antisyphilitic medication on the 
laryngeal ulceration, and the suggestive ap- 
pearance on mirror examination are strong 
presumptive evidence of syphilitic ulceration 
of the larynx. It must be remembered, how- 
ever, that malignant disease of the larynx, 
particularly in a syphilitic subject, may re- 
spond favorably for a time to antiluetic therapy. 
It is also well to remember that an acute cede- 
ma of the larynx may be precipitated by the 
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Fig. 5. Photomicrograph of tissue removed from the 
larynx of a woman, 32 years of age, showing lesion definitely 
papillomatous. No evidence of malignancy (Crawford). 
administration of potassium iodide to a patient 
with an ulcerative lesion of the larynx. A pro- 
visional diagnosis of malignancy of the larynx 
can then be made in an adult patient when all 
evidences of tuberculosis or lues are negative, 
and the appearances are suggestive of cancer, 
remembering, however, that malignancy may 
coexist with syphilis or tuberculosis, or that 
it may occur in a tuberculous or a syphilitic 
subject. 

Every case should be thoroughly studied; a 
positive diagnosis should not be made on mir- 
ror examination alone. ‘‘ That uncanny diag- 
nostic sixth sense which does not depend upon 
the teachings or the literature for its inspira- 
tion,” so well evaluated by William V. Mullin 
in ‘Diagnostic Limitations in Laryngology” 
(7), and so adequately defined by Dr. D. Bry- 
son Delavan as a ‘subconscious reasoning 
based upon long experience of many closely 
observed cases”’ (7, 2), should be developed by 
every laryngologist; for, as Dr. Delavan fur- 
ther says: ‘‘The beginner does not have the 
instinct for diagnosis. The man of long experi- 
ence may acquire it.” 

In addition to this, in every case of early 
cancer of the larynx the conclusive diagnostic 
step should be biopsy. If biopsy is negative 
for cancer, the specimen removed may afford 
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Fig. 6. Photomicrograph of tissue removed 5 years later, 
from the same larynx as in Figure 5. Membrane irregularly 
thickened and ulcerated; submucous tissue the seat of 
marked inflammatory reaction and hyperplastic squamous 
epithelium infiltrating the deeper structures (Crawford). 


evidence of some other infectious or neoplastic 
condition of the larynx, either on culture or 
histological examination. If negative. repeated 
specimens should be taken, at proper inter- 
vals, and under proper aseptic precautions, un- 
til conclusive evidence is obtained. By the use 
of the Jackson anterior commissure laryngo- 
scope, under local anesthesia, with only slight 
discomfort to the patient, a specimen can be 
removed with accuracy from any portion of 
the larynx that is desired (Figs. 1 and 2). A 
histological report can be obtained by the 
quick method in 24 hours (Fig. 3), and if the 
growth be malignant, the surgical procedure 
adequate for the removal of the growth can be 
instituted within 48 hours (Fig. 4). Dr. Baxter 
L. Crawford states: ‘‘The examination of a 
number of the larynges removed by Doctor 
Lewis at laryngectomy showed no evidence 
whatever of metastasis as the result of biopsy, 
although in many instances the patient had 
refused laryngectomy for several months fol- 
lowing a positive report from biopsy (1). 

In the examination of the larynx with the 
mirror, we see only the surface of the lesion. 
In early cancer the appearances are not char- 
acteristic and the important thing to know is 
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Fig. 7. Photomicrograph of tissue removed from the 
larynx of a man aged 55 years, showing mucous membrane 
markedly thickened; epithelium hyperplastic and the sub- 
mucous tissue markedly inflamed. There is marked hyper- 
plasia of the epithelium, suspicious of malignancy but no 
definite evidence of malignany (Crawford). 


what the deeper cells are doing. This can be 
determined only by biopsy. Biopsy reveals 
another very important class of cases. The le- 
sion in this class was described by Chevalier 
Jackson and designated clinically as ‘‘ precan- 
cerous”’ (3). Time will not permit a discussion 
of the evidences presented by Doctor Jackson 
of the precancerous conditions, but the evi- 
dence is conclusive that cancer develops follow- 
ing non-malignant lesionsinthelarynx. Sir St. 
Clair Thomson, quoting Semon, states: ‘A 
malignant degeneration of a benign neoplasm 
may occur” (10). Our pathologists often re- 
port to us that there is a suspicion of malig- 
nancy in the specimen of tissue examined. 
Chevalier Jackson quotes Dr. James Ewing, 
after his examination of one of these speci- 
mens, as saying: ‘‘ This is the stage in which to 
treat cancer of the larynx, not after it gets 
well advanced”’ (3). 

From our tabulation of the last 250 cases of 
cancer of the larynx at the Chevalier Jackson 
Bronchoscopic Clinics, I wish to report 2 cases 
from the group in which existed a non-malig- 
nant lesion which seemed to be an etiological 
factor in the later development of cancer. 


Fig. 8. Photomicrograph of tissue removed 3 years 
later, from the same larynx as in Figure 7, showing mucous 
membrane ulcerated, epithelium markedly hyperplastic, 
and definite evidence of infiltration into the deeper struc- 
tures. The infiltrating epithelium shows considerable dif- 
ferentiation and many mitotic figures. There is marked in- 
flammatory reaction of submucous tissue. Squamous-cell 
epithelioma (Crawford). 


CasE1. A woman, 32 years of age, presented a le- 
sion of the larvnx, a specimen of which on histologi- 
cal examination showed papilloma and chronic infil- 
trative laryngitis (Fig. 5). Five years later a speci- 
men from the same patient showed squamous-cell 
epithelioma (Fig. 6). The symptoms of laryngeal in- 
volvement persisted from the time of the first exami- 
nation to the second (Pathologic Reports by Dr. 
Baxter L. Crawford). 

CAsE 2. A specimen removed from an ulcerative 
lesion of the larynx in a man, 55 years of age, in 
March, 1924, showed “marked hyperplasia of the 
epithelium with suspicion of malignancy but not defi- 
nitely malignant,” as reported by Doctor Crawford 
(Fig. 7). Operative removal ot the lesion was advised 
at this time, but the patient refused and on his 
return, February, 1927, the specimen removed at 
biopsy showed definitely squamous-cell epithelioma 
(Fig. 8). 

TREATMENT 


Adequate surgical removal is the only treat- 
ment worthy of consideration with the hope of 
cure of cancer of the larynx. The removal of 
an intrinsic growth by intralaryngeal surgery 
is not advisable because of the uncertainty of 
complete removal. 

Laryngofissure. After early diagnosis, laryn- 
gofissure will cure 80 per cent of the anterior 
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intrinsic cases and will give an adequate voice, 
with no operative mortality, without a muti- 
lating operation. Recurrences following laryn- 
gofissure may be amenable to re-operation by 
laryngofissure, and are always amenable to 
complete laryngectomy if the patient has been 
kept under postoperative observation. These 
patients should be examined by the surgeon 
who performed the laryngofissure at least 
every month for the first year. 

Complete laryngectomy, according to John 
Edmund MacKenty, should be done in all in- 
trinsic cases in which there is extensive in- 
volvement (6). Dr. Fielding O. Lewis feels 
that laryngectomy may also be indicated in 
extensive cases in which the lesion is extrinsic 
or mixed (5), and in other extrinsic varieties, 
subhyoidpharyngotomy and lateral pharyn- 
gotomy. 

The use of radium and X-ray is now gener- 
ally conceded to have no place in the treat- 
ment of cancer of the larynx, except in some 
cases as postoperative radiation after laryngo- 
fissure or laryngectomy to prevent glandular 
invasion (12). It may be used, also, in those 
cases of cancer of the larynx which are not 
amenable to surgery because of the location or 
extent of the growth. Dr. Henry K. Pancoast, 
from his enormous experience at his clinics at 
the Philadelphia General and the Univer- 
sity of Pennsylvania Hospitals, states: ‘I no 
longer use radium in the treatment of laryn- 
geal cancer except in special cases. Cancer of 
the larynx is not suitable for radium therapy; 
first, because of the resistent nature of the 
squamous-cell carcinoma which is the type 
most often found; second, because of the tend- 
ency to necrosis of the laryngeal cartilage after 
the intensive radiation necessary; third, be- 
cause of the frequently inaccessible position of 
the growth” (8). 

Tracheotomy. Tracheotomy for the relief of 
dyspnoea with palliative radiation may be 
advisable for advanced cases. 


CONCLUSIONS 


1. The earliest symptoms of cancer of the 
larynx are hoarseness and local discomfort. A 
persistence of these symptoms in an adult 
should place the patient under suspicion of 
cancer and he should be kept under the 
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observation of an expert laryngologist until a 
definite diagnosis is made. Mirror examina- 
tion, while the most important method for 
study, is not conclusive, and should be supple- 
mented by general examination, X-ray exami- 
nation, serological studies, direct laryngo- 
scopy, and biopsy, to exclude cancer definitely 
in a suspicious case. Doctor Jackson says: 
“Every adult patient with hoarseness should 
be considered as possibly cancerous until 
proven otherwise by every means we possess.”’ 
2. Early diagnosis will permit a cure by 
laryngofissure in about 80 per cent of cases. 
3. Biopsy by means of the direct laryngo- 
scope should give a positive specimen in every 
case of cancer of the larynx: But if the speci- 
men is inconclusive or negative, it should be 
repeated while any suspicion of cancer re- 
mains. In the hundreds of cases of cancer of 
the larynx in which a specimen has been re- 
moved for histological examination at the 
Bronchoscopic Clinic, we have never seen any 
evidence of metastasis as the result of biopsy. 
4. Laryngectomy, subhyoidpharyngotomy, 
and lateral pharyngotomy will cure a good 
percentage of the extensive intrinsic and ex- 
trinsic cases. 
5. In inoperable cancer of the larynx trache- 
otomy and palliative radiation may be advis- 


able. 
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SQUAMOUS EPITHELIUM IN THE ENDOMETRIUM IN BENIGN AND 
MALIGNANT CONDITIONS 


By C. F. FLUHMANN, M.D., C.M., SAN FRANctsco, CALIFORNIA 
From the Department of Obstetrics and Gynecology, Stanford University School of Medicine 


QUAMOUS epithelium in the uterine 
cavity has been noted so frequently 
that it has given rise to an extensive 

literature, the main interest in its occurrence 
being centered on its relation to malignancy. 
A review of the instances which have been 
reported shows that all of the cases may be 
grouped into three categories: first, are the 
cases with a definitely benign process; second, 
those with a malignant condition; and finally 
a small group presenting certain findings 
which have given rise to controversy regard- 
ing their exact significance. 

The normal cylindrical epithelium of the 
uterus is rather frequently replaced by a type 
of stratified squamous epithelium of a purely 
benign character and Veit (43) has given 
this substitution the name of “‘epidermidali- 
zation.” This change is found principally on 
the cervix during the healing of erosions and 
in inflammatory conditions (Fluhmann, 8) 
and also on the surface of cervical mucous 
polypi (Fluhmann, 9). In the endometrium 
it has been described in a variety of lesions. 
Zeller (48), in 1885, on the basis of observa- 
tions made on 63 patients, stated that in 
chronic endometritis the cylindrical epithe- 
lium of the corpus or cervix uteri is very 
frequently replaced by stratified squamous 
epithelium. He maintained that this new 
tissue with its basal cylindrical cells, its nu- 
merous transitional forms, and its superficial 
cells without nuclei is similar to that of the 
vagina, and that cornification may occur in 
its more superficial layers. Considerable in- 
terest was aroused by Zeller’s statements con- 
cerning the so-called “ichthyosis uteri.” 

Subsequent workers, although they found 
squamous epithelium in a few cases of endo- 
metritis, have failed to substantiate Zeller’s 
statement as to the frequency of this lesion 
Ruge and Gebhard, 13; Ries, 34), and it 
\as been suggested that there was some error 
in his microscopic technique. Zimmermann 
50) has recently described a case in which he 


found on the surface of the endometrium 
a type of stratified epithelium resembling 
squamous epithelium. He interpreted his find- 
ings as representing a degeneration of cylin- 
drical cells rather than a metaplastic change 
and stated that this explanation might ac- 
count for the frequent mention of “‘icthyosis 
uteri” by some of the early authors. 

At present the consensus of opinion seems 
to favor the belief that squamous epithelium 
is found in the endometrium only in excep- 
tional instances. However, it has been de- 
scribed by Klein (23) and Sitzenfrey (41), 
and Schottlaender (39), in a study of 579 
specimens, found so-called metaplastic changes 
14 times in the body of the uterus. Werth 
(44) states that during regeneration of the 
uterine mucosa following curettage, a tissue 
resembling squamous epithelium may be 
found. Hengge (15) believes that it may occur 
following pregnancy, malignancy, or tubercu- 
losis. Bondi (3) and Schneider (38) found 
squamous epithelium in cases of pyometra, 
and Alterthum (1) noted similar changes with 
formations resembling cancroid pearls in a 
case of tuberculosis of the endometrium. 
Mainzer (24) reports 4 cases in which he found 
metaplastic changes in the uterus following 
intra-uterine applications of formalin. Fran- 
cese (10) and Ries (34) describe epidermida- 
lization of the endometrium in chronic inver- 
sion of the uterus, and Herxheimer (16) re- 
ports the finding of squamous epithelium ’on 
the surface of an endometrial polyp project- 
ing into the cervical canal. 

The condition has also been produced ex- 
perimentally. D’Erchia (5) caused a reten- 
tion of products of conception in pregnant 
guinea pigs by ligating one uterine horn and 
removing the fetus. Two months later the 
tissues were examined and he was able to 
demonstrate a metaplasia of cylindrical to 
squamous epithelium. Recently, Wolbach 
and Howe (47) conducted a series of histo- 
logical studies on a number of rats which had 
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Fig. 1. Squamous epithelium lining middle third of 
cervical canal. Low power. 


been fed on a diet lacking fat soluble A vita- 
min and found keratinization of the uterine 
cavity. 

It is of considerable importance, particu- 
larly in the question of etiology, that such 


changes have been noted in the uteri of new- 
born and young children. Meyer (28) found 
areas showing a stratification of cells in the 
endometrium of a newborn. There were from 
4 to 8 rows of cells; the lowermost were cylin- 
drical in shape, the next were cubical, and in 
the most superficial layer, the cells were flat 
and resembled endothelium. Friedlaender 
(12) found islands of squamous epithelium in 
the uterine cavity of a child 3 years old. More 
recently Wilson and DuBois (46) described 
the findings in a child 5 months old who had 
died from a deficiency of fat soluble A vitamin 
and found epidermidalization of the endo- 
metrium in the region of the fundus. Finally, 
Natanson (29) studied a series of cases and 
came to the conclusion that squamous epi- 
thelium occurred in the corpus uteri in 10 
per cent of children up to the age of 2% years, 
and that as a rule it tended to disappear 
during the further development of the uterus. 

Squamous epithelium occurring in malig- 
nant conditions of the corpus uteri has been 
discussed many times but still offers numer- 


Fig. 2. Showing hyperplasia of the endometrium. Low 


power. 


ous unsolved problems particularly regarding 
its origin and development. It is important 
to remember, however, that squamous epi- 
thelium does not always have the same sig- 
nificance, and that the cases may be divided 
into 4 distinct groups: 

1. Squamous epithelium occurring as a 
metaplastic process in an adenomatous car- 
cinoma of the uterine cavity. 

2. Squamous-cell carcinoma coexisting with 
an adenocarcinoma. 

3. Squamous-cell carcinoma of the corpus 
secondary to a similar growth of the cervix 
uteri. 

4. Primary squamous-cell carcinoma of the 
uterine body. 

The first group represents a large number 
of cases, and numerous instances have been 
reported in the literature, for example, by 
Frank (11), Hitschmann (18), Zimmermann 
(49). The active process is a malignant 
adenomatous growth and the squamous 
epithelium does not take any part in the 
destructive and invasive lesion. Hitschmann 
states that it is of frequent occurrence in 
glandular cancers of the corpus uteri and not 
only is it found in primary growths but sev- 
eral instances have been described in which 
the malignant tumor in the uterus was a 
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Fig. 3. Islands of “squamous epithelium” in hyper- 
plastic endometrium. Low power. 


metastasis of an ovarian cancer (Zimmer- 
mann, 49; Hunziker, 20). 

The exact mechanism of this metaplastic 
change has given rise to considerable dis- 
cussion, and there has been some question as 
to whether the metaplasia occurs from car- 
cinomatous cells or from mature cylindrical 
epithelium. It has even been suggested that 
we are not dealing with a metaplastic proc- 
ess in fully developed cells but that both 
types arise from an embryonic tissue which 
carries the potentialities of differentiating 
into either cylindrical or squamous epithe- 
lium. Meyer (26) believes that it was defi- 
nitely established that metaplasia could occur 
in cells at the surface but that when the 
process was found deep in glands, some other 
factor must be found to account for it. This 
has been refuted, however, by Herxheimer 
(16), who maintains that no sharp distinction 
should be drawn between surface and glan- 
dular epithelium since they belong together 
genetically. Hitschmann also states that 
metaplasia occurs in both. Zimmermann (49), 
in a more recent review, states that a true 
metaplasia must be considered in some in- 
stances but that in the majority of the 
cases which he has studied the findings were 
accounted for by a degenerative change in 
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Fig. 4. Islands of “squamous epithelium” in hyper- 
plastic endometrium. Low power. 


cancerous cells, both in glands and at the 
surface, simulating squamous epithelium. 
This possibility was also advanced by Keith 
(22) in 1905 in connection with a case which 
he reported. 

In the second group of this classification 


is found a rare type of tumor in which an 
adenocarcinoma and a squamous-cell cancer 


co-exist in the same uterus. A considerable 
number of these double cancers were de- 
scribed by early authors but it is probable 
that many of the cases really belonged in 
our first group and that the squamous epithe- 
lium simply represented a metaplastic proc- 
ess. Hitschmann (18) claims that the theory of 
the origin of these tumors from two different 
matrices must be abandoned. However, 
whether the squamous-cell tumor represents 
a primary growth in the uterus or results 
from cylindrical cells which have undergone 
a metaplastic change, apparently bona fide 
cases have been described in which cells of 
both types were found taking an active part 
in the destructive lesion (Kaufmann, 21; 
Strong, 42). 

In the third group, which includes those 
cases of squamous-cell cancer of the endo- 
metrium appearing as a metastasis or direct 
extension from a similar growth in the cervix, 
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Fig. 5. High power photomicrograph of nest of cells seen 
in Figure 3. 


we find the greatest number of cases. In 
1911 Maunu af Heurlin (25) collected nu- 
merous instances from the literature. This 
group is of little interest except as regards 
the various ways in which the condition may 
occur. In the first place, the cancer cells 
may be disseminated along the lymphatics 
in a retrograde manner and specimens have 
been described in which numerous small foci 
have been found scattered throughout the 
uterus. The cancer cells may also proceed by 
direct extension from the original tumor as a 
destructive process, and there is a special 
form in which the growth remains superficial 
and spreads over the endometrium. Ruge has 
given such a condition the name of zucker- 
guss cancer. Pfannenstiel (31) has men- 
tioned the possibility of direct implantation 
on the endometrium from a cervical growth 
either spontaneously or by instrumentation. 

The fourth group of this classification is of 
great importance for it includes the primary 
squamous-celled carcinomata of the uterine 
body. This condition is rare and only a few 
of the cases that have been described have 
been accepted by subsequent workers as 
being sufficiently confirmed. 

It would seem that three requirements 
must be fulfilled before the diagnosis can be 


Fig. 6. High power photomicrograph of nest of cells 
shown in Figure 4. 


considered as absolutely established. First, 
there must be no sign of a co-existing cylin- 
drical-cell cancer; second, there must be no 
connection between the growth and the 
stratified squamous epithelium of the cervix; 
and third, the cervix must have been care- 
fully examined to eliminate an original growth 
in that organ. These requirements necessarily 
cast doubt on a number of instances which 
have been reported in which there was a 
small growth in the cervix and a larger one 
in the fundus and in which the interpretation 
has been that the cervical tumor occurred 
as secondary to one in the uterine cavity, 
for example, in the case of Schauta (36) and 
Piering (32). Although it is perfectly con- 
ceivable that this might occur it is so much 
more likely that the primary growth lies in 
the cervix that these cases must be ques- 
tioned. The fact that the intra-uterine tumor 
is more advanced than the cervical growth is 
no proof as there are many examples of a 
metastatic tumor exceeding the primary le- 
sion in size. 

In 1911, Maunu af Heurlin (25) reviewed 
this subject very thoroughly, reported a case 
of his own, and only accepted as bona fide 
5 instances of primary squamous-celled car- 
cinoma of the corpus uteri, namely, those of 
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Fig. 7. Photomicrograph showing regularity of cells 
seen in Figures 5 and 6. Magnification under oil immer- 
sion lens. 


Schauta and Piering (36, 32), Gebhard (13), 
Flaischlen (7), Gessner (14), and Schauen- 
stein (35). In 1909, Cullen (4) considered 
the cases of Flaischlen and Gebhard as authen- 
tic and felt that other instances he had met in 
the literature (including that of Schauta and 
Piering) were of a doubtful nature. How- 
ever, specimens which seem to fulfill the 
requirements mentioned have also been 
described by Batchelor (2) and Norris (30). 
Since 1911, 3 papers purporting to report 
similar cases have been published. Hirsch 
(17) described 3 cases but gave incomplete 
information and did not mention the findings 
in the cervix. Williamson and Abercrombie 
(45) report a case accompanying inversion of 
the uterus but also fail to give the findings in 
the cervix. Furthermore, the patient had 
been treated with radium before the speci- 
men was obtained. Schmitt (37) describes a 
case which is apparently authentic but 
which was complicated by metastases in the 
vagina and vulva. The portion of the cervix 
which was removed at operation was not 
available for examination. 

In 1921, R. Meyer (27) described very 
unusual findings in the endometrium of a 
patient 42 years of age. The endometrium 


Fig. 8. High power photomicrograph from an area seen 
in Figure 3, showing tendency of some of the cells to dif- 
ferentiate further into squamous epithelium. 


seemed to be normal in appearance except 
for two areas of hyperplastic mucosa which 
showed remarkable collections of cells asso- 
ciated with the glands. These cells with their 
stratification, their polygonal shape, and 
round nuclei suggested squamous epithelium 
although the cells were not differentiated 
into definite layers. In some places the cells 
occurred beneath the cylindrical epithelium, 
grew into the lumina of the glands, and partly 
or completely filled them. They also ex- 
tended into the surrounding tissues, but as 
well-defined nests of cells and not as a de- 
structive growth. Meyer felt that he was 
dealing with a benign process although he 
advised keeping the patient under close 
observation. 

Similar findings have been reported by 4 
other authors, 3 of whom considered them as 
carcinoma. Engelhorn (6) found these cellular 
masses in a uterine polyp from a woman 23 
years of age and diagnosed it as an adeno- 
carcinoma. Sitzenfrey (40) described iden- 
tical cells associated with an ‘‘adenometritis 
uteri” in a woman 43 years old, and also 
held that it was of a malignant character. 
Meyer, however, had an opportunity of 
studying sections from both these cases and 





314 


states that the findings corresponded to 
those he described. Polano (33) saw the 
same changes in a polypoid tumor of the 
uterus from a patient 43 years of age and 
interpreted them as an ‘‘adenomyoma car- 
cinomatosum.” The case of Hunziker (20) 
is of particular interest because he con- 
sidered it to have a benign nature. The 
patient had no treatment beyond a diagnos- 
tic curettage. In a later communication to 
Meyer, Hunziker states that the patient had 
remained well for 12 years. 

The following case from the Stanford 
Gynecological Service, presents what I be- 
lieve to be a condition similar to that already 
described: 


Miss A. D., age 34 years, nullipara; admitted to 
hospital March 24, 1927. She complained of inter- 
mittent vaginal bleeding which had persisted for 8 
years. The personal and family history was in- 
consequential. The menses began at 14 years; were 
regular until onset of present illness with moderate 
flow, backache, and occasional abdominal pain. 
During the past 8 years patient had had intermittent 
attacks of profuse vaginal bleeding. At first this 
occurred only at menstrual periods but later it 
became irregular in appearance and at the time of 
admission had been constant for 2 months. She 
had had 3 curettages by outside physicians but 
these only produced temporary relief. No patho- 
logical reports of the curettings could be obtained. 

Physical examination. Temperature 98.8 degrees. 
Pulse 84. Patient was a slightly pale, well-developed, 
and well-nourished white woman of about stated 
age. No marked abnormalities were noted in the 
general examination. Blood pressure was 114-80. 

Laboratory examinations. Urinalysis negative. 
Red blood cells, 4,200,000; hemoglobin, 75 per cent 
(Sahli); white blood cells, 10,000; bleeding time, 5 
minutes; coagulation time, 6 minutes. 

Pelvic examination. The vulva was closed, the 
outlet nulliparous. The perineum was firm. Ex- 
amination of Skene’s glands was negative. The left 
Bartholin’s gland was palpable. The cervix was 
slightly hypertrophied with a small laceration on the 
right side. The fundus uteri was slightly enlarged, 
forward, freely movable, smooth, and of firm con- 
sistency. The adnexa were negative. Speculum ex- 
amination showed blood issuing from external os; 
erosion of cervix. 

Operation, March 25, 1927. A midline incision 
was used. Exploration of the pelvis showed a 
slightly enlarged uterus, in good position. The 
left tube and ovary were grossly normal. The right 
ovary contained a cyst the size of a walnut. The ap- 
pendix was about the size of a small finger and 
markedly injected. Gall bladder was rather tense; 
no stones were felt. Operation consisted in (1) 
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total hysterectomy; (2) right salpingo-oophorec 
tomy; (3) appendectomy. After an uneventful re 
covery the patient left the hospital on April 9, 1927 

Pathological examination. The appendix wa 
normal. A follicular cyst was found in right ovar) 
with marked increase of ovarian blood vessels. Th: 
right tube showed chronic inflammatory changes 
The uterus measured 8 by 6 by 5% centimeters. It 
was of a firm consistency. The cervix showed a 
small tear on the right side and there was an erosio! 
of the external os. The endometrium of the lower 
half of the uterine cavity was grossly normal but in 
the region of the fundus it was considerably thick 
ened, and near the right cornu there were severa! 
soft, irregular, polypoid projections. 

Microscopic examination. Sections of the cervix 
showed chronic inflammatory changes in the region 
of the external os. The cylindrical epithelium of 
the cervical canal was replaced by normal squamous 
epithelium almost to the internal os (Fig. 1). Various 
stages of epidermidalization not only at the surface 
but also in a few of the glands were seen. No evidence 
of malignancy was found. 

Endometrium. Sections of the endometrium were 
taken from every part of the uterus. The general 
picture found was that of hyperplasia of the en- 
dometrium (Fig. 2), and the hyperplasia was more 
marked in the tissue obtained from the region of 
the fundus. Three sections, however, showed un- 
usual collections of cells (Figs. 3 and 4). One of these 
sections was from the lower part of the uterus just 
above the internal os, another from the lateral wall 
near the right cornu, while the third was of polypoid 
endometrium from the fundus. These cells occurred 
as well-defined, rounded, or oval nests. They were 
seen to arise from beneath the cylindrical epithelium 
of the glands and to grow either into the lumina of 
the glands which they completely filled in some in- 
stances or to protrude into the surrounding tissues. 
Isolated nests were seen but serial sections showed 
that they originated from glandular epithelium. The 
interstitial tissue in these areas was very dense, sug- 
gesting that it had beén compressed by the new 
elements. The individual cells were polygonal in 
shape and showed constant regularity in shape and 
size (Figs. 5,6,and 7). The nuclei were small, round, 
and showed no staining abnormalities. There were 
no mitotic figures. In one area, a few cells were of 
somewhat larger size and were similar to those 
usually seen in the middle layer of squamous 
epithelium (Fig. 8), but the general appearance of 
the masses suggested collections of cells resembling 
the basal cells of normal squamous epithelium or 
those seen in various transitional phases of epi- 
dermidalization (Fluhmann, 8). There was no ap- 
parent differentiation into layers as in squamous 
epithelium and no concentric figures suggesting the 
formation of cancroid pearls could be found. The 
surface epithelium of the endometrium was intact 
and the abnormal cellular masses were seen mostly 
in the middle layer of the mucosa. At no place was 
there any suggestion of invasion of the musculature. 
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The differential diagnosis in this case is 
difficult to make with any degree of certainty 
and presents several very interesting prob- 
lems. The first question to be answered is 
whether we are dealing with a malignant 
condition or with a benign change accom- 
panying a hyperplasia of the endometrium. 
Of the authors who have previously dis- 
cussed the subject, three have diagnosed 
carcinoma and two have favored the view 
that it is an innocent process. Hunziker’s 
patient remained alive and well for 12 years 
following a simple curettage, and this may 
be taken as fairly good evidence that it was 
not a cancerous lesion, although there is the 
remote possibility that an early cancer had 
been completely removed by the curette. It 
is also important to note that there has been 
no demonstrable involvement of the uterine 
musculature, the lesion being definitely local- 
ized in the endometrium. A study of the 
individual cells shows none of the charac- 
teristics such as mitotic figures and staining 
irregularities usually assigned to malignant 
tissue. Engelhorn, Polano, and Sitzenfrey 
base their conception that it is cancerous on 
the fact that there is an extension of the 
cells into the interstitial tissue of the endo- 
metrium and maintain that this is a lym- 
phatic propagation. As Meyer points out, 
however, this is not per se proof that the 
growth is malignant. The cells are con- 
sistently arranged in small nests and do not 
branch out into the interstitial tissue as does 
a destructive lesion. Meyer considers it to 
be an extension similar to that seen in the 
growth of a simple cyst or a fibromyoma; 
that is, it pushes the surrounding tissues out 
of the way without definite invasion and 
destruction. Meyer also examined the sec- 
tions from Sitzenfrey and failed to find cer- 
tain evidence of a lymphatic propagation, 
while Maunu af Heurlin (25) doubts that 
Polano’s case should be considered as a 
carcinoma. 

I am convinced that the findings in our 
patient are of a benign nature, but have to 
acknowledge that a positive statement is 
almost impossible owing to the few observa- 
tions available and our lack of information in 
regard to the subsequent history. If, then, 
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the condition is not malignant, what is the 
significance of the abnormal cells? Hunziker 
and Meyer consider them as squamous epi- 
thelium and since their origin can be traced 
to the cylindrical epithelium of the glands, 
the first assumption is that it is a meta- 
plastic change. If that is so, it is very 
remarkable that there should not have been 
a further differentiation of the cells. As 
stated before, these collections of cells simu- 
late those found under cylindrical epithelium 
in the process of epidermidalization. Here 
the cells differentiate into a tissue that at 
first is similar to that of the transitional epi- 
thelium of the bladder and then becomes 
normal squamous epithelium, but this only 
takes place after the cylindrical epithelium 
has been cast off (Fluhmann, 8). In our case 
the masses of cells were all deep in the glands, 
and one wonders if there would have been 
mature squamous epithelium had they oc- 
curred at a point on the surface. However, 
such an explanation is problematical since 
metaplastic changes in other benign conditions 
and in adenocarcinoma show fully developed 
squamous epithelium deep in the glands. 

There has been no satisfactory explana- 
tion offered to account for the etiology of this 
lesion. A study of the 6 cases that have been 
reported shows that the only factor common 
to all is that the change occurred in glands 
of hyperplastic endometrium, and it is note- 
worthy that similar findings have not been 
reported in any other benign condition. It 
is also of some interest that all the patients 
were nullipare (with the exception that this 
information is not given in Meyer’s case). 
There were likewise no special features in the 
clinical history as the symptoms complained 
of are those usually associated with hyper- 
plasia of the endometrium and consisted 
mainly of irregular bleeding. The age inci- 
dence was variable as 2 of the patients were 
43 years old, and the others, 42, 34, 23, and 
22 years of age, respectively. 

The third group of patients presenting 
squamous epithelium in the endometrium 
is thus limited to 6 reported instances. Of 
these cases, 3 have been considered as car- 
cinomatous and 3 as benign lesions. The 
main characteristic is that there are well 
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defined collections of small polygonal cells 
with round nuclei associated with hyperplasia 
of the endometrium. The chief complaint 
has been irregular and profuse uterine bleed- 
ing. No satisfactory explanation for the 
occurrence of the abnormal cells has been 
forthcoming, but it is assumed that there is 
some form of metaplastic change from 
cylindrical to squamous epithelium. Further 
study and the investigation of additional 
cases is necessary before an exact interpreta- 
tion of this lesion can be reached. 


SUMMARY 


The occurrence of stratified squamous 
epithelium in the endometrium has been 
described in a number of benign conditions 
in adults and young children and it has also 
been produced experimentally. 

The findings in malignancy may be grouped 
into 4 categories: (1) squamous epithelium 
occurring as a metaplastic process in an 
adenomatous carcinoma of the uterine cavity; 
(2) squamous-cell carcinoma coexisting with 
an adenocarcinoma; (3) squamous-cell car- 
cinoma of the corpus secondary to a similar 
growth of the cervix uteri; and (4) primary 
squamous-cell carcinoma of the uterine body. 

Six cases have been reported of unusual 
epithelial masses occurring among glands in 
hyperplastic endometrium. The lesion is 
considered to be due to a metaplastic change 
from cylindrical to squamous epithelium. 
The exact significance of this change can not 
be determined but there is not sufficient 
evidence to consider it as definitely malignant. 

My thanks are due to Professor W. Ophiils for his kind 


assistance in the examination of the sections from the case 
which has been reported. 
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17,381 operations were performed on 

the biliary tract at the Mayo Clinic, yet 
true cyst of the common duct was encountered 
only once. One other cyst of the common duct 
was found, but it was not idiopathic, and was 
present in a case in which cholecystectomy 
had been performed and stones found in the 
common duct. 

Because of the extreme rarity of the condi- 
tion it is seldom diagnosed. According to the 
literature, the diagnosis has been made pre- 
operatively in only one case, that reported by 
Neugebauer in 1924. In one other case, that 
reported by Wright, choledochus cyst was 
thought of in the diagnosis but was dismissed 
because of the presence of round worms, and 
a diagnosis was made of possible occlusion of 
the cystic and common ducts. 

According to Lavenson, the first case of cyst 
of the common duct was that cited by Vater, 
in 1723. Todd, in 1817, reported another case. 
In these two cases, however, there is some 
question as to the pathogenesis of the cyst, 
because of the presence of scirrhous pancreati- 
tis causing obstruction. Since the condition is 
so rare, especially in children, and since the 
patients in these two cases were young they 
probably should be included. In our series, we 
have not considered any case in which a possi- 
ble cause for the dilatation might be enter- 
tained. 


— July 1, 1907, to January 1, 1926, 


REPORT OF CASE 


A girl, 13 years of age, entered the Mayo Clinic on 
January 26, 1927, complaining of attacks of liver 
trouble. Since infancy, attacks of vomiting had 
occurred with pain in the abdomen, mostly under 
the right costal margin and in the mid-epigastrium. 
In 1922, the appendix was removed after an attack. 
Five months later a similar attack occurred. Since 
then there had been from two to four attacks yearly. 
As the patient grew older the attacks became more 
frequent and severe, and morphine was required for 
relief. The excruciating pain in the right costal 
margin passed through into the back and right 


shoulder. Residual soreness was characteristic. 
Jaundice had been present 5 years previously, and 
again 1 year before admission. The stools were clay- 
colored from the last attack, Thanksgiving day, 
1926. 

Examination for the most part was negative, ex- 
cept for the presence of a movable mass in the epi- 
gastrium. There was also slight tenderness at the 
right costal margin. Examination of the blood and 
urine was negative. There was no free acid in the 
stomach. The gall bladder was not visible in a 
Graham-Cole roentgenogram. The coagulation time 
was 6 minutes; the calcium coagulation time was 
approximately 5!4 minutes; the blood calcium, 9.6 
milligrams; and the direct van den Bergh serum 
bilirubin, 6.4 milligrams for each 100 cubic centi- 
meters. A diagnosis was made of cholecystic disease, 
probably with stones, and operation was advised. 

Exploration revealed a congested gall bladder, and 
a cyst of the common duct about 13 centimeters in 
diameter (Fig. 1). The bile in the gall bladder and in 
the cyst appeared normal. After a small opening had 
been made in the cyst for the escape of bile it was 
anastomosed to the side of the duodenum with silk 
and chromic sutures. A tube was placed in the gall 
bladder. 

The postoperative period was uneventful and the 
child left the hospital on the nineteenth day in 
splendid condition. From the tube within the gall 
bladder, 60 cubic centimeters of bile drained the 
first day, 20 cubic centimeters the second day, and 
5 cubic centimeters on the third and fourth days. 
No bile escaped after the fourth day, and on the 
fourteenth day the tube was removed. The wound 
healed promptly, the jaundice disappeared, and the 
patient left for home February 28, 1927. A letter, 
written August 1, stated that she was perfectly well. 


This type of enlargement differs markedly 
from that which is so commonly found as a 
result of stones in the common duct or in dis- 
ease of the pancreas. In the latter the common 
duct enlarges as a whole, but retains its nor- 
mal form, and never is much larger than a loop 
of small intestine; in the former, however, the 
middle and upper portions of the duct are di- 
lated, enlarging slowly and progressively, not 
unlike a saccular aneurism. 

The cysts vary from 2.5 by 3 centimeters in 
diameters, as reported by Heiliger, to those 


1Submitted for publication August 13, 1927. 
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Fig. 1. Cyst of the common duct. 


which fill the entire abdomen, and are most 
commonly described as being the size of a 
man’s head. The terminal or intramural por- 
tion of the common duct is, as a rule, not in- 
volved, although Fowler, in his case, was able 
to insert the examining finger through the ter- 
minal portion of the duct into the duodenum. 
The position of the cyst varies with its size. 
The moderate-sized cyst usually lies below the 
liver, but may extend in any direction down 
to the pelvis. The duodenum is forced to one 
side, the stomach is pushed to the left, and is 
often turned on itself. The ascending and 
transverse colon are, of necessity, pushed to 
the left and downward. 


ETIOLOGY 


The condition is generally considered to be 
congenital. In support of this theory is Heili- 
ger’s case, noted in a stillborn fetus, almost at 
term. The cyst in the common duct measured 
2.5 by 3 centimeters. Heiliger concluded that 
the weakness was primarily in the wall of the 
duct. 

Rostowzew believes that the cyst is a result 
of an abnormal course of the choledochus 
through the wall of the duodenum. On several 
occasions, it has been found that the end of the 
duct, instead of entering the duodenum from 
right to left, opens from the front backward; 


in other words, from left to right, producing a 
kink, and any obstruction to the flow of bile 
dilates the choledochus (Fig. 2). Lavenson is 
not in accord with this explanation and feels 
that the angular insertion, instead of being the 
cause of the dilatation, is a result. He shows 
that a choledochus lying in the gastrohepatic 
omentum, lies further to the right, and that 
the hepatic artery and the portal vein will 
prevent dilatation to the left. Since no struc- 
tures are interposed to the right of the duct, 
it takes the course of least resistance and, as 
a result, changes the direction of the duct. He 
believes, however, that the underlying cause 
for the dilatation is a congenital weakness in 
the wall of the choledochus, and following even 
temporary obstruction, such as a mucous plug, 
or catarrhal cholangitis, there is sufficient re- 
sistance to the outflow of bile to result in cystic 
formation, and later in angular insertion of the 
lower portion of the duct. 

In Budde’s case, the ampulla of Vater was 
on the right and anterior aspect of the second 
portion of the duodenum, instead of on the 
posterior and internal portion. This, he claims, 
is indicative of abnormality in the rotation of 
the midgut and the peritoneal fixation of the 
duodenum, all of which might influence dila- 
tation of the choledochus. He believes, how- 
ever, that the cysts are due to congenital dila- 
tation of the extraduodenal portion of the 
common duct, increased by valvular obstruc- 
tion at the lower end by inspissation of bile. 
He suggests that the primary diverticulum is 
the result of a pancreatic rest in the wall of the 
common duct, the cells of which break down, 
and a dilatation of the duct follows. He bases 
this hypothesis on the analogy of diverticulum 
of the duodenum, which often contains pan- 
creatic tissue. 

According to Waller, the cystic dilatation is 
the result of a valviform duplication of the 
wall (Fig. 3). Because the cyst enlarges to the 
right and downward, there is pressure on the 
fixed portion of the common duct thus pre- 
venting the outflow of bile from the cyst. This 
valve-like duplication has been observed clin- 
ically by a number of investigators, and ex- 
plains the intermittent jaundice. This phe- 


nomenon would entail the emptying of the . 


sac, with disappearance of the jaundice and 
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Fig. 2. a, The normal course of the common bile duct 
through the duodenal wall. b, c, d, the intramural portion 
of the duct running from left to right, producing an angle 


resulting in obstruction to the outflow of bile, and forma- 
tion of cyst. 


reappearance of the phenomenon with closure 
of the sac. The emptying and closing of the 
sac is accounted for as follows: When the sac 
reaches a certain degree of fullness, the left 
wall presses on the fixed wall of the choledo- 
chus so that emptying is impossible. The con- 
stant flow of bile from the liver expands the 
sac further, and finally the kink which has 
been obstructing the duct is freed and the bile 
is permitted to flow temporarily through the 
choledochus into the duodenum. Clinically 
this phenomenon has been reported by Ros- 
towzew, Heid, and Wettwer, who noticed that 
increase in the size and tension of the sac was 
followed by reduction of both. 
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Fig. 3. Valviform duplication of the wall of the cyst with 
closure of duct. Expansion of the sac and freeing of kink. 


Numerous other hypotheses have been ad- 
vanced as to the cause of the cyst. Certain 
investigators believe that the muscular tissue 
of the duct is weak; others believe that there 


TABLE I.—TYPE OF OPERATION ON PATIENTS 
WHO HAVE RECOVERED 

Surgeon Year 

Swain 1894 Aspiration followed by choledocho- 
jejunostomy. 

Brun and 1897 Extirpation of sac by Brun; choledo- 
Hartmann cho-enterostomy by Hartmann. 
Bakes 1906 Primary choledochoduodenostomy. 
Sternberg 1911 Cholecystectomy and choledocho-du- 
odenostomy. 

Hildebrand 1913 Drainage; later choledochoduodenos- 
tomy; third operation to make a 
larger stoma. 

Rotgans 1913 Drainage and cholecystectomy; 4 
months later choledochoduodenos- 
tomy. 

Waller 1916 Primary choledochoduodenostomy. 

Kremer 1920 Drainage; later choledochoduodenos- 
tomy. : 

Bolle 1922 Drainage; later choledochoduodenos- 
tomy. 

Krabbel 1922 Drainage; later choledochoduodenos- 
tomy. 

McWhorter 1922 Extirpation of sac; cholecystectomy 
and hepaticoduodenostomy. 

Adam 1923 Drainage; later choledochojejunos- 
tomy. 

Bohmansson 1923 Drainage; later choledochoduodenos- 

; tomy. 

Morley 1923 Drainage; later choledochoduodenos- 
tomy. 

Zimmer 1924 Drainage; later choledochoduodenos- 
tomy. 

Pamperl 1925 Choledochoduodenostomy (primary). 

Judd 1927 Cholecystostomy and choledochodu- 


odenostomy. 








TABLE II.—SUMMARY OF CASES 
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= 
ola 
Author Year | Sex Prd z z Pre-operative diagnosis Treatment End-results 
‘ = 
a] 5 

*Douglas 1852 | F a7} >} + TP Aspiration Died 14 days later. 

*Konitzky 1888 | F 21 + | + | Echinococcus cyst Excision of sac Died 8 days later. 

*Seyffert 1888 | F 23 + | + | Pancreatic cyst Drainage — 1 month later from hemor- 
rhage. 

*Arnison 1891 | ? ? -+- | + | Pancreatic cyst Drainage Died 1 day later. 

*Heid 1893 | F 14 -+ | + | General tuberculosis Medical Died from erysipelas and diph- 
theria; cyst discovered at nec- 
ropsy. 

*Swain 1894 | F 17 + | + | Hydatid cyst Choledochojejunostomy with Recovery. 

we urphy button 

*Edgeworth 1895 | F 4 + | + | Enlarged gall bladder Drainage a = & week later from cardiac 
failure. 

*Fenger 1896 | F 33 -+- | + | Stone in common duct Cyst opened and closed; drainage| Died 24 hours later. 

of gall bladder 
*Broca 1897 | F 10 ? ? General tuberculosis For tuberculosis Died from general tuberculosis 
*Brun and 1897 | F 3 + | — | Echinococcus cyst of liver} Sac marsupialized; later choledo-| Recovery. 
Hartmann cho-enterostomy 

*Rostowzew 1897 | F 13 + | + | Echinococcus cyst Drainage Died 1 day later. 

*Russell 1897 | M 8 + | + | Echinococcus cyst Cyst drained = from hemorrhage 4 days 
ater. 

*Ashby 1898 | F 7 + | + | Indeterminate 10 drainages; later attempt to} Died from peritonitis 1 day later. 

anastomose cyst to duodenum 

*Nicolaysen 1899 | F 8 -+ | + | Indeterminate Drainage Died 1 day later. 

*Dreesmann 1904 | F 24 + | + | Echinococcus cyst Drainage; 414 months later at-| Died 3 days later. 

tempt to anastomose cyst to 
duodenum 

*Guy’s Hosp. mu-} 1904 | F 21 +/+ Two aspirations, drainage later | Died 2 days later. 

seum case 1419t 

*Heiliger 1905 | M | Still- | ? ? ? Cyst 2.5 by 3 cm. found at nec- 

born ropsy. 

*Kolb 1905 | F 10 | + | + | Echinococcuscyst:syphilis|_ Drainage Died a few days later. 

Rolleston 1905 | F 9 ? |? ? ? ? 

*Wettwer 1905 | F 15 +;+)]? ? Cyst found at necropsy. 

*Arnolds 1906 | F 13 + | + | Echinococcus cyst or ma-| Drainage Died 24 hours later. 

, Bad lignant tumor 

*Bakes 1906 | F 22 + | + | Pancreatic cyst; cyst of] Choledochoduodenostomy Recovery. 

mesentery or retentior 
= ae cyst 

*Goldammer 1906 | F 21 + | + | Echinococcus cyst Extirpation of cyst Died cord hours later from hem- 
orrhage. 

*Ebner 1909 | F 18 + | + | Echinococcus cyst Drainage Died from purpura hemorrhagica 

a fulmi 3 months later. 

*Lavenson 1909 | F 8 -+ | + | Echinococcus cyst or hy | Excision Died 3 days later. 

drops of gall bladder 

*Butters 1910 | M 5 + | + | Indeterminate Drainage Died 2 days later. 

*Weiss 1910 | M 6 + | + | Echinococcus cyst Drainage Died 9 days later from exhaus- 
tion. 

*Clairmont 1911 | M | 22 | + | + | Indeterminate Drainage Died 3 years later from pulro- 
nary tuberculosis; had biliary 

— fistula. 

*Schloessmann 1911 | F 7 | + | + | Echinococcus cyst and hy-| Drainage Died from peritonitis 6 days later. 

drops of gall bladder 

Sternberg 1911 | F 25 ? ? Indeterminate Cholecystectomy; choledochodu-| Died 4 years later from other 

odenostomy causes. 

*Exner 1912 | F 23 +} + Drainage Died few days later from hepatic 

| a insufficiency. ‘ 

*Mayesima | 1912 | M 2_| + | + | Retroperitoneal cyst. Puncture; drainage later Died 2 months later. 

*Hildebrand 1913 | F 18 +/+ On < liver; cyst of gal!| Choledochoduodenostomy twicc| Recovery; alive 6 years later. 

bladder 

*Ipsen 1913 | F 18 ? ? Indeterminate Drainage of cyst and gall bladde’ — 1 month later from hemor- 
rhage. 

*Letulle 1913 | F 25 + | + | Echinococcus cyst Marsupialization of sac - 8 days later from hemor- 

| rhage. 

*Rotgans 1913 | F 5 | —| + | Cholecystitis Drainage and cholecystectomy;| Recovery. 

| choledochoduodenostomy 4 
months later 

Schilbe 1913 | F 25 ++ + |? Marsupialization of cyst Died 8 days later 

*Seeliger 1913 | F 2s | + + | Echinococcus cyst. Pe.fo | Drainage; choledochoduodenos-| Died 8 days later. 

rating gall bladder o1 tomy later 





nancreatic infection 








* From McWhorter’s tabulation. 


t Reported by Moynihan. 
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A ae 3 
Author Year | Sex ae z = Pre-operative diagnosis Treatment End-results 
B13 
als 
*Roberts 1914 | F 2 1+1+1? | Drainage Died 1 week later. 
*Smit 1915 | F 17 +)— —— cyst or cyst} Extirpation of cyst Died 4 days later. 
of liver 
Fowler 1916 | M| 22 | —| + | Acute cholecystitis and} Cholecystectomy and choledo-| Died 13 days later from asthenia. 
cholangitis chotomy 
*Waller 1916 | F 10 + | + | None Choledochoduodenostomy Recovery. 
*Wagner 1918 | F 47 + | + | Malignant tumor —_ Choledochod:uodenostomy with} Died 4 days later from preceding 
: ___ cholangitis Murphy button cholangitis. 
*McConnell 1920 | F 11 } + | Disease of liver Drainage twice; exploration 3) Alive 3 years later. 
years later 
Kremer 1920 | F 18 + | + | Cyst of liver Drainage; anastomosis between! Recovery. 
: duodenum and cyst later ees 
*Schuerholz 1921 | F 3 -+ + | Echinococcus cyst Aspiration; 334 months later an-| Died 3 hours after operation from 
astomosis between cyst and cardiac failure. 
duodenum 
*Bolle 1922 | F 13 t Liver abscess; tuberculous} Drainage; choledochoduodenos-| Recovery. 
peritonitis and echino- tomy later 
= coccus cyst 
*Budde 1922 | M 22 + | + | Chronic peritonitis Drainage Died 1 week later from exhaus- 
tion. 
Krabbel 1922 | ? 8 + | + | Liver abscess; echinococ-| Drainage; choledochoduodenos-| Recovery. 
cus cyst tomy later 
*Reel and Burrell | 1922 | F 56 + + | None Cyst drained and tube put in Alive 1% years later. 
Yamanouchi 1922 | F 4 +}+/]? ? ? 
Yamanouchi 1922 | F 6 | +i +i? ? ? 
Adam 1923 | F 31 | + | Indeterminate Drainage; choledochojejunosto-| Recovery. 
my later 
*Ashby and Plattt| 1923 | F 6.5} + | + | None Drainage; attempt to close fistula} Died few hours later. 
later 
_Bohmansson 1923 | M 3.5| + | + | Retroperitoneal tumor Choledochoduodenostomy Recovery. 
*McWhorter 1923 | F 49 -+ | + | Obstruction of common} Hepaticodsodenostomy Recovery. 
bile duct due to stones 
*Morley 1923 | F 17 + | + | Cyst of ovary Drainage; choledochoduodenos-| Recovery. 
r tomy later 
Wright 1923 | M 15 + | + | Blockage of cystic and Choledochoduodenostomy Died 48 hours later. 
common ducts by round 
, worms 
*Zipf 1923 | F 12 -+- | + | Tumor right upper quad-| Drainage Died from peritonitis. 
rant 
_Neugebauer 1924 | F 21 + | + | Choledochus cyst Choledochod:uodenostomy Died 24 hours later. 
Zimmer 1924 | F 22 -+ | + | Pancreatic cyst; cyst of} Drainage; choledochoduodenos-| Recovery. 
liver; hydronephrosis; tomy later 
mesenteric cyst 
Pamper] 1925 | M 23_| + | + | None Choledochoduodenostomy Recovery. 
Ramsay 1925 | F +} + | Cystic swelling of right} Drainage Died 22 hours later. 
a ae et kidney 
Wyllie 1925 | F 6 + | + | None Choledochodyodenostomy Died 48 hours later 
Judd and Greene| 1927 | F 13 + + | Cholecystitis with stones} Choledochoduodenostomy and Recovery. 
(?) cholecystostomy 








*From McWhorter’s tabulation. 
tReported by Morley. 


is congenital narrowing of the common duct as 
it pierces the duodenum, and that as a result, 
dilatation above occurs. 

Fenger believes that adhesions or an elon- 
gated duct cause bending of the choledochus. 
Syphilis has also been ascribed as the cause of 
the obstruction. Rolleston reports the case in 
a child, 9 years of age, with marked evidence 
of hereditary syphilis, particularly of the liver, 
and pericellular cirrhosis. 

Examination of the sac reveals nothing defi- 
nite. Epithelial lining has often been found on 


, 


microscopic examination, and elastic fibers, 
muscle fibers, and a few glands have been 
found within the wall. 


SEX AND AGE 

Of the 64 cases on record, 52 of the patients 
were females; 10 were males; in 2 cases the sex 
was not given. The average age is 15! years, 
but it should be taken into consideration that 
most of the patients did not present them- 
selves until after the symptoms had been pres- 
ent for from 2 months to 36 years. The 
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youngest subject was an almost full-term male 
fetus, noted by Heiliger; the oldest was a 
woman aged 56 years, observed by Reel and 
Burrell. 
ONSET 

In most cases, symptoms appeared before 
the patients reached the age of 10; many of 
them were not more than 6 months of age. 
The oldest patient was 20 years of age when 
the first symptoms were noticed. 


SYMPTOMS 


In certain cases, pain was the first symp- 
tom, in others jaundice, and in still others the 
presence of a tumor in the region of the liver 
was the first indication of disease. Undoubt- 
edly a tumor is the most significant diagnostic 
factor. It may be barely palpable or it may 
fill the entire abdomen, extending from the 
costal margin to the crest of the ilium. In 
some cases there is no tumor, as was observed 
by Fenger, Rotgans, McWhorter, and Fowler. 
In some cases, two tumors were present 
(Dreesmann, Mayesima, Arnolds, Seeliger, 
and Russell), one being a cyst of the common 
duct, the other a distended gall bladder. The 
cysts vary in size and consistency, depending 
on emptying ability. It has been noted defi- 
nitely that several hours after a meal, the 
tumor becomes larger and firmer, probably 
because of the active secretion of bile at this 
period. 

Jaundice was the most constant symptom in 
all the cases reported. The degree varied in 
different cases from a slight icteric tint to 
severe icterus. As a rule, the icterus was inter- 
mittent, but in a number of cases it was con- 
tinuous. In the Guy’s Hospital case it lasted 
21% years. Jaundice was absent in the cases 
cited by Smit and Bolle. Acholic stools were 
the rule in most of the cases observed. Pain 
varied from simple flatulency of the abdomen 
to excruciating colic requiring morphine for 
relief. The pain occurred usually in the right 
upper quadrant often shooting into the back 
and up into the right shoulder. Eating often 
precipitated an attack. In a number of in- 
stances, however, pain was not present. Other 
symptoms of lesser importance were nausea, 
vomiting, and diarrhoea; sometimes there was 
fever during an attack. 





DIAGNOSIS 


As has been stated, the diagnosis of choled- 
ochus cyst has been made pre-operatively but 
once (Neugebauer). The most common diag- 
nosis was echinococcus cyst (Swain, Russell, 
Konitzky, Brun, and Hartmann, Rostowzew. 
Dreesmann, Kolb, Arnolds, Goldammer, Eb- 
ner, Lavenson, Weiss, Schloessmann, Letulle, 
Seeliger, Smit, Schuerholz, Bolle, Krabbel). A 
diagnosis was made of pancreatic cyst by 
Seyffert, Arnison, Bakes, Ebner, Zimmer; of 
stones in common duct by Fenger, and 
McWhorter; of hydrops of the gall bladder by 
Edgeworth, Schloessmann, and Lavenson; of 
mesenteric cyst by Bakes and Zimmer; of 
malignant tumor by Arnolds and Wagner; of 
retroperitoneal cyst by Mayesima and Boh- 
mansson; of cyst of the liver by Hildebrand’, 
Smit, Kremer, Bolle, Krabbel, and Zimmer; of 
generalized tuberculosis? by Broca; of chronic 
peritonitis by Budde; of tumor in the right 
upper quadrant by Zipf; of cyst of the ovary 
by Morley; of obstruction of the common and 
cystic ducts from round worms or possibly 
cyst of the common duct by Wright; of chole- 
cystitis by Rotgans and Fowler; of hydro- 
nephrosis by Ramsay and Hill, and Zim- 
mer; of perforated gall bladder by Seeliger, 
and cholecystitis and stones by us. The diag- 
nosis was indeterminate in the cases reported 
by Ashby, Nicolaysen, Butters, Clairmont, 
Sternberg, Ipsen, Roberts, Waller, Reel and 
Burrell, Morley, Adam, Wyllie, and Pamperl. 

The diagnosis should be made more fre- 
quently. Especial diagnostic factors are: re- 
current attacks of jaundice, with pain in the 
region of the liver, and the presence of a pal- 
pable cystic tumor in the right upper quadrant, 
appearing in a young individual, especially a 
young female. 

TREATMENT 

Any type of operation should be carried out 
that will permit the bile from the cyst to enter 
the upper gastro-intestinal tract. One reason 
for the high death rate is that the condition 
has been unknown to the surgeon at the oper- 
ating table. The presence of jaundice at the 
time of operation is another cause for the high 
mortality rate. 


1 Hildebrand considered also cyst of the gall bladder. 
2 In this case the cyst was found at necropsy. 
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In nearly every case in which drainage to 
the surface was the only operative procedure, 
death resulted. An attempt was made to anas- 
tomose the cyst with the duodenum, after 
drainage had been instituted at the first oper- 
ation, by Ashby, Dreesmann, Rotgans, Hilde- 
brand, Seeliger, Schuerzholz, Kremer, Brun and 
Hartmann, Bolle, Krabbel, Morley, Adam, 
Bohmansson, and Zimmer. It is of interest to 
note that Ashby aspirated in his case 10 times 
before he finally attempted an anastomosis, 
but unfortunately the patient died the day 
after the operation. Eight of these patients 
recovered after a second operation had been 
performed, namely, those of Rotgans, Morley, 
Bolle, Krabbel, Bohmansson, Zimmer, Brun 
and Hartmann, and Hildebrand. 

External drainage alone was fatal in all but 
2 cases. McConnell first instituted drainage 
by inserting a tube into the cyst. Eight 
months later, the patient reappeared with pain 
in the abdomen, and swelling in the upper 
quadrant. The abdomen was again opened, 
and the cyst washed. The patient remained 
apparently well for 2 years before symptoms 
reappeared; again the abdomen was opened 
and the cyst explored. Seven months later the 
patient apparently was in normal health. Reel 
and Burrell inserted a tube into the cyst. 
Three weeks later an abscess formed which 
required drainage. A fistulous tract persisted 
for 9 months; the patient was in good condi- 
tion 18 months after operation. 

Marsupialization of the sac has been per- 
formed a number of times with fatal results 
(Letulle, Goldammer, Smit, Lavenson). 

Anastomosis between the cyst and the upper 
part of the bowel was first accomplished by 
Swain in 1894, when he performed choledocho- 
jejunostomy, using a Murphy button. 

The first successful primary choledocho- 
duodenostomy was performed by BakeS, in 
1906. Since then this operation has been per- 
formed by Sternberg, Wagner, Waller, Neuge- 
bauer, Wyllie, Pamperl, and Judd. Three pa- 
tients died, those of Wagner, Neugebauer, and 
Wyllie. 

Yamanouchi and others have advised drain- 
age first, and later some sort of anastomosis to 
the bowel. McWhorter, on the other hand, 
advises hepaticoduodenostomy, with partial 
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or complete excision of the sac whenever possi- 
ble, in order to reduce stasis of bile with intes- 
tinal contents and thus lessen the tendency to 
cholangitis. 

The principal cause of death was hemor- 
rhage; other causes were peritonitis, exhaus- 
tion, cardiac failure, cholangitis, and shock 
(Tables I and II). 
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THE RESULTS IN ONE HUNDRED CONSECUTIVE CASES 


OF HYPERTHYROIDISM 


OPERATED UPON 


A CLINICAL AND HISTOLOGICAL StuDY ATTEMPTING TO CORRELATE THE MORPHOLOGY AND 
CLINICAL PICTURE, WITH A VIEW TO PROGNOSIS 


By LAWRENCE W. SMITH, M.D., HOWARD M. CLUTE, M.D., F.A.C.S., anp JOHN W. STRIEDER, M.D., 
BOsTON 


From the Lahey Clinic, and the Pathological Laboratories of the New England Deaconess Hospital, New England Baptist Hospital, and the 
Harvard Medical School 


r AHIS paper is based on a clinical and 
histological study of 100 cases of hyper- 
thyroidism operated upon in the Lahey 

Clinic and followed for a year or more by 

clinical and metabolic examination at inter- 

vals of 2 to 4 months after operation. The 
cases were selected by taking the last hundred 
cases operated during 1925, starting in Decem- 
ber and working backward. No case in the 
records was omitted until 100 were obtained. 

Our object in this study was: first, to learn 
our end-results after thyroidectomy in pri- 
mary hyperthyroidism since the adoption of 
iodine administration before and after oper- 
ation in the care of these patients. Second, 
we wished to learn if our clinical impression 
that low basal rates and myxadema were 
more frequent since the use of Lugol’s solu- 
tion was correct. The importance of this 
problem to the surgeon in his decision as to 
the amount of thyroid tissue to be left at 
operation is very great. Third, we wished to 
know whether or not postoperative myxcede- 
ma was related to the degree of lymphoid in- 
filtration (strumitis) present in the thyroid 
gland. Finally, we wished to discover whether 
one could prophesy the possibility of myxce- 
dema (or persistence of toxicity) from the 
histology of the thyroid gland as evidenced 
by the degree of involution, the amount of 
lymphoid infiltration, and the presence of 

acidophilic cells in the sections (Fig. 6). 

Relief from the symptoms of hyperthyroid- 
ism was complete and satisfactory in 92 per 
cent of this group of patients. ‘I here was one 
patient whose clinical improvement was 
marked and whose basal rate was +17 when 
last seen, 3 months after operation, and who 
later committed suicide. We have not in- 
cluded her in the above group of 92 patients. 

The 7 remaining patients still showed evi- 


dence of persisting hyperthyroidism and we 
cannot class them as cured. All of these 7, 
however, were much improved, all were tak- 
ing Lugol’s solution, and all were doing a 
large part of their usual daily work. The 
average basal rate for these 7 patients, 10 to 
14 months after operation, was +26.4. The 
highest of the group was +40, and the lowest 
+11. Only 2 of this group seem to us to have 
sufficient hyperthyroidism uncontrolled by 
Lugol’s solution to warrant further removal 
of thyroid tissue. All of this group of 7 were 
very toxic on admission to the Clinic, and 5 
required a two-stage thyroidectomy. It can 
be said definitely that all’ 7 are much improved 
over their previous condition, even though 
they are still somewhat toxic. 

From our study of these 100 cases, we can 
find no reason to alter our belief that the 
proper removal of sufficient thyroid tissue will 
cure the patients of the symptoms of hyper- 
thyroidism. 

In these 100 cases of subtotal thyroidec- 
tomy, the operation was done in one stage in 67 
cases; in two stages in 32 cases, and in three 
stages in one case. There was no mortality in 
this group of patients. 

Figure 1 shows the change in basal met&- 
bolic ratein this group. The solid lineshows the 
average rate for the entire group before and 
after operation. The broken lines show the 
changes in the rate in the patients done in 
one operation and in 2 or more operations 
respectively. These curves show the typical 
drop in basal metabolism which occurs with 
the use of Lugol’s solution and rest in bed 
before operation. It is evident also that of those 
patients who in our judgment at the time of 
operation could not safely have had a sub- 
total thyroidectomy in one stage, all had a 
higher basal rate both before and after the 





a& 
Ss 


Marasuse acd 7e 
Ss 


g 


+ 
& 


femmes 
4000 

4-40 

6-0Ders 
0 Dars 


SURGERY, GYNECOLOGY AND OBSTETRICS 





Fig. 1. Drop in average basal rate. 


use of Lugol’s solution than the cases done 
in one stage. Whether the operation was 
performed in one stage or in multiple stages, 
however, the basal rate reached approximately 
the same level a year after operation; and 
examination of these patients shows that the 
clinical improvement in the two groups is 
equally marked and satisfactory. Although a 
one-stage thyroidectomy when safe is greatly 
to be desired from the economic point of view, 
it is important to recognize that an increase 
in the number of operations will increase the 
factor of safety and still produce the same 
final result. 

Of the patients in this series, 19 per cent 
showed a basal metabolic rate 10 to 14 months 
after operation which was lower than —1o. 
Of these, 4 patients had rates of —11, —12, 
—13, and —15. They had no symptoms that 
we could detect clinically which were refer- 
able to a lowered basal rate. They felt well, 
worked and played regularly, and we classed 
them as well. 

There were 15 patients, however, who had 
basal rates below —10, who showed definite 
evidence of myxcedema and who were taking 





either thyroid extract or thyroxin. The low- 
est rate in this group was —35, the highest 
—11, and the average rate was — 28 before 
treatment was undertaken. 

The incidence of postoperative myxcedema 
in 15 per cent of these patients is high, and 
we believe that it is much higher than in our 
previous experience. There are two factors 
which to some degree account for this in- 
crease in myxoedema. In 1924, we made a 
study of our patients showing persistence or 
recurrence of hyperthyroidism after thyroid- 
ectomy, and became convinced that we should 
remove more thyroid tissue than had pre- 
viously been our custom. In doing this we 
undoubtedly removed too much tissue in 
some instances. The decision as to the proper 
amount of thyroid tissue to be removed, or, 
what is more pertinent, the amount of thyroid 
tissue that shall be left behind, is a most im- 
portant one. It is probably preferable to 
have a slightly lowered basal rate after oper- 
ation than one that is persistently elevated. 
Patients with myxcedema do very well with 
thyroid extract or thyroxin medication al- 
though we do not feel that they are entirely 
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Fig. 2. Numerical distribution according to the degree 
of involution in the three classes of postoperative results. 


normal. Weakness and increased fatigabil- 
ity are common difficulties with them, often 
replaced by palpitation and nervousness as 
the dosage of thyroid extract is increased. In 
spite of this fact, however, we feel very strong- 
ly that this condition is far more desirable 
than hyperthyroidism if one could choose be- 
tween these conditions. The second factor in 
this high incidence of myxcedema is the invo- 
lution produced in the hyperplastic thyroid 
gland by Lugol’s solution with which we had 
had relatively little experience in 1925 and 
prior to that date. 

The histology of the hyperplastic thyroid 
gland shows remarkable changes after the 
use of iodine. Iodine produces involutionary 
changes regressive in character. Much of the 
activity of the gland is reduced, and we should 
bear this in mind when removing this type of 
gland. It apparently requires more of the 
involuted thyroid gland to maintain a normal 
basal rate than it does of the actively hyper- 
plastic gland. Failure to realize this in this 
series probably accounts for some of the cases 
of myxoedema following operation. 

The presence or absence of strumitis in 
patients with primary hyperthyroidism we 
felt might be a factor in the etiology of post- 
operative myxcedema. It was the impression 
that myxcedema would not occur after sub- 
total thyroidectomy in primary hyperthy- 
roidism untreated with iodine and without 
strumitis, and that myxcedema might and 
did occur if thyroidectomy were performed in 
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Fig. 3. Percentage distribution of various degrees of 
strumitis in three classes of postoperative results. 


cases with marked thyroiditis. The distinc- 
tion between inflammatory cellular infiltra- 
tion and lymphoid hyperplasia in this respect 
is extremely confusing. 

We feel that this distinction is one which 
should be made as far as possible, but is one 
which offers unusual difficulties. It is per- 
haps almost trite to say that fibrosis is an 
inevitable sequence of lymphoid infiltration 
of tissues generally, presumably as part of 
a defense mechanism, in an effort to wall off 
an injured area. This obviously interferes, to 
some extent, with our interpretation of lym- 
phoid infiltration and fibrous scarring as 
opposed to simple lymphatism and fibrosis. 
The chief differential point accordingly is the 
focal distribution of the lymphoid cells in 
simple lymphatism as contrasted to the 
rather more diffuse infiltration of the lym- 
phatic and scar tissue in true inflammatory 
lesions. Accompanying this is a fairly marked 
pressure atrophy of the acini in the involved 
areas in the inflammatory process, whereas 
in the simple lymphoid hyperplasia essentially 
no interference with acinar function is to be 
noted. 

Of the 15 cases of myxoedema, there were 
8 who showed a basal metabolic rate of +30 
or less on admission. Six of these 8 patients 
had been given iodine for varying periods of 
time before coming to the Clinic. The diag- 
nosis of hyperthyroidism in these cases was 
made on the history of increased appetite, 
loss of weight, eye signs, tachycardia, goiter, 
tremor, nervousness, etc. Repeated metab- 
olism tests were performed which were 
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Fig. 4. Percentage of acidophilic cells in three classes of postoperative results. 


persistently elevated above a normal level, 
although they remained below +30. The diag- 
nosis of hyperthyroidism in this group of 
patients who have received iodine before 
examination must be carefully reviewed in 
each case and is often difficult. The true 
severity of the hyperthyroidism may be so 
masked as the result of iodine thetapy that a 
fatality or serious reaction unexpectedly fol- 
lows operation; or the diagnosis of hyper- 
thyroidism may be wrongly made because of 
the belief that the relatively low basal rate is 
simply the temporary result of iodine medi- 
cation. In any patient whose basal rate is not 
definitely and persistently elevated, we re- 
gard the diagnosis of hyperthyroidism with 
great suspicion. Many of these patients we 
now send home for 4 or 6 weeks with orders 
to discontinue iodine or other medication, and 
to return for further study at the end of that 
period. We are extremely hesitant to operate 
on a patient whose basal rate is normal. If, 
however, operation is performed in some un- 
usual case in which our clinical findings show 
very strongly the presence of hyperthyroid- 





ism in spite of a basal rate but slightly ele- 
vated. we leave a much larger segment of 
thyroid tisue behind than has hitherto been 
our custom. 

The 7 other patients in this group had very 
high basal rates on admission to the hospital, 
but developed myxcedema postoperatively. 
This resulted, we believe, because of the re- 
moval of too much thyroid, and the postoper- 
ative use of Lugol’s solution which reduced 
the activity of the remaining thyroid tissue. 

With the clinical results in mind, an 
attempt has been made in this series of 100 
cases of hyperthyroidism operated upon to 
correlate the histological findings with the 
clinical picture. Certain of the more out- 
standing histological features have been tab- 
ulated on a gradient scale basis of o to 3. Of 
these, it was felt that 3 might be of more 
probable value prognostically than any others. 

For some time we have been trying to cor- 
relate the degree of involution of a gland with 
the clinical findings, measured chiefly by the 
metabolic rate. Here the figures 0, 1, 2, and 
3 have been employed to indicate no change, 
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early, moderate, and advanced involution re- 
spectively. The criteria vary slightly with the 
personal equation, but we have found in our 
examination of over 2,000 such glands dur- 
ing the past few years, a surprising uniformity 
of classification results, so that it is only the 
occasional gland on which we do not inde- 
pendently agree. The important points in this 
instance are: (1) the variation from the high 
columnar epithelium to the normal low. cuboi- 
dal cells; (2) the size of the follicles; and (3) 
the amount and staining characteristics of the 
intra-acinar colloid. Other less significant 
features are the amount of papillary infolding 
of the lining epithelium of the acini, and the 
presence of the so-called inter-acinar cells of 
Weber, which we do not feel have yet been 
conclusively demonstrated as existent. We 
have always considered that these cells merely 
represent tangential sections of acinar epi- 
thelium, and the examination of countless 
serial sections seems to support this hypo- 
thesis. 

This involution has been plotted numer- 
ically in Figure 2 on the basis of the clinical 
picture and metabolic rate. In other words 
the degree of involution at the time of opera- 
tion, and then the metabolic rate at the end 
of the period of observation have been re- 
corded, on the basis of cases showing a plus 
or minus rate, with the cases showing definite 
clinical myxcedema plotted separately. There 
is no deduction of significance in prognosis to 
be drawn from a study of this feature. If 
one translates these figures into percentages in 
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Fig. 6. Camera lucida drawing. Illustrating the acid- 
ophilic cells described in the text. Primary hyperthy- 
roidism with acidophilic pseudo-adenomatous hyperplasia. 
Ref. No. Ds-27-565. 360. 


each group, the curves are practically super- 
imposed. The second feature is based on the 
amount of inter-acinar lymphoid infiltration. 
Whether or not this represents a true inflam- 
matory repair process or is merely one mani- 
festation of generalized lymphatism is of no 
importance at the moment. Morphologists 
have disputed this point for years and no 
agreement is as yet in sight. Certain it is, 
that, in many cases, the lymphoid infiltration 
is sufficient apparently to interfere seriously 
with acinar function, and for this reason it 
might legitimately be considered as a possible 
factor in producing hypothyroidism. As in the 
case of the involution, the degree of lymphoid 
infiltration has been recorded on a 0, 1, 2, 3 
graded scale; with o meaning no lymphoid 
infiltration; 1, occasional focal aggregations 
of lymphocytes, sometimes forming follicles 
—trarely more than one such group to every 3 
or 4 low power fields; 2, frank scattered fol- 
licle formation, seen in nearly every other low 
power field; 3, diffuse lymphocytic infiltra- 
tion with follicle formation, obscuring every 
field. In addition, Riedel’s type of strumitis, 
essentially a lymphoid replacement of the 
acini, might be termed 4+ on this scale. 
No specimens happen to be included in this 
series, however. 

In the same way as in the case of the de- 
grees of involution, the degree of strumitis at 
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the time of operation has been plotted in 
Figure 3 against the clinical picture as meas- 
ured by the basal metabolism rate at the end 
of the observation period. In this instance 
the percentage in each group is utilized as it 
tends to bring out more sharply the fact that 
incidence of marked lymphoid infiltration is 
more prominent in the myxcedema group. 

The third feature is one about which we 
have not found any comment. We have been 
seeing atypical cells, usually in small groups, 
often involving several acini which become 
somewhat separated from the remainder by 
delicate connective tissue septa. The chief 
characteristics of these cells are a marked in- 
crease in size of both nucleus and cytoplasm, 
and typically a rather intense acidophilic 
staining reaction of the cytoplasm. Usually 
they line small acini with hardly demon- 
strable lumina containing little or no colloid. 
We have been inclined to call them acido- 
philic pseudo-adenomata and have speculated 
as to their meaning. Did they play a part in 
the development of simple adenomata? Were 
they the precursors of malignancy, represent- 
ing anaplasia? Were they an exhaustion form 
of the cell? Were they hyperplastic cells com- 
pensating for general glandular exhaustion? 

These cells accordingly also were tabulated 
on a oO, I, 2 gradient scale, without any refer- 
ence to the clinical history, primarily to see 
if they seemed to be related to any of the 
other histological variations as well as in 
respect to the basal metabolism rate and 
clinical picture. 

As a result of this study, certain points 
seem to have been brought out which may be 
of some value clinically. The degree of involu- 
tion is of very little practical importance 
either in estimating degree of toxicity as 
measured by the basal metabolism rate at 
the time of operation or as a prognostic sign 
as to subsequent myxcedema. Many factors 
enter into the explanation of this discrepancy, 
chief of them being the difficulty of estimating 
the amount of iodine administered. Before 
the routine pre-operative administration of 
iodine, the correlation between the histology 
and the basal metabolism rate was much 
closer. Today, however, the basal metabolism 
rate usually lags behind the morphological 
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change, but with no given regularity, so that 
marked variations may exist compatibly. 

In respect to the degree of lymphoid infil- 
tration there is also very little correlation, 
and we are inclined to suspect that this 
lymphoid infiltration which is so frequently 
interpreted as being inflammatory in charac- 
ter may be merely a manifestation of general 
lymphatism, possibly part of the picture of 
disordered metabolism in which the balance 
of other ductless glands may be disturbed, as 
we see experimentally in thymic and adrenal 
dysfunction. At all events, there seems to be 
no essential common relationship between the 
degree of lymphoid infiltration of a hyper- 
plastic gland (strumitis) and the degree of 
involution, and very little relationship be- 
tween the degree of strumitis and the sub- 
sequent development of myxoedema save in 
the extreme cases, in which the differential 
diagnosis from Riedel’s struma or malignancy 
may be most difficult. 

In respect to the third feature—the pres- 
ence of acidophilic cells—we feel that we 
have noted an occurrence of more than passing 
interest, and one that may prove to be of 
some clinical value. Generalizing, it may be 
said with a fair degree of accuracy that in 
none of the 15 cases which developed myxce- 
dema were these cells absent, and in most in- 
stances they were to be found in relatively 
large numbers. This is illustrated in Figures 
4 and 5 in which again the percentage inci- 
dence is plotted. 

Similarly, on the other hand, it may be said 
that out of a total of 36 cases in which a one- 
stage hemithyroidectomy was done, in which 
the metabolism remained +10 or higher 
after a year, only 4 definitely showed the 
presence of these cells, while they were sus- 
pected in 2 other cases. In 27 similar cases 
in which there was no clinical evidence of 
myxcedema at the end of a year except a 
minus basal metabolism rate, 10 cases definite- 
ly showed this type of cell, while 4 others 
were thought to contain cells which might be 
termed transitional toward this form. 

In a smaller group in which the operation 
was done in two stages, the parallel is not so 
close. There are 20 cases: in 10 of them no 
acidophilic cells were found at either opera- 
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tion and the basal metabolism rate is over +5: 
in the 10 remaining cases, 2 showed them 
definitely in both specimens, and interestingly 
enough showed normal basal metabolism 
rate +o, and +3, respectively, relatively low 
rates as compared to the series as a whole. 
Of the 8 other cases, 5 showed the character- 
istic cells only in the first specimen and the 
3 others only in the second specimen. 

From such data we are perhaps not in a 
position to draw any very striking conclu- 
sions. It seems to us, however, that we have 
found these acidophilic cells too frequently to 
be merely coincidence in the cases which sub- 
sequently develop low metabolic rates with 
or without the clinical signs of myxcedema. 
In a review of these cases in relation to the 
clinical histories, it seems safe to say that 
almost no case presenting these cells in the 
histological specimen has shown a persistent 
hyperthyroidism. Indeed, it brings up as a 
speculative point whether or not the advis- 
ability of administering postoperative iodine 
may not ultimately rest on the pathological 
report as to the presence and number of these 
cells, for such therapy has been used to pre- 
vent hyperplasia of the persistent gland tis- 
sue. In such cases perhaps it may be advis- 
able to omit such iodine therapy in the hope 
of stimulating simple hypertrophy. Similarly, 
may not the decision rest on the pathological 
report, as to whether a second-stage opera- 
tion shall be performed in cases in which the 
initial specimen shows the undoubted pres- 
ence of these cells, because of the danger of 
subsequent myxcedema? And finally, it is as- 
suredly true that cases in which these cells 
occur with any degree of frequency should be 
more carefully watched for the development 
of myxcedema or lowered metabolic rates and 
therapeutic measures begun promptly. 


SUMMARY AND CONCLUSIONS 


A clinical and histological study of a series 
of 100 cases of hyperthyroidism operated upon 
in the Lahey Clinic and followed for a year 
or more by clinical and metabolic examina- 
tion is presented. 

Relief from symptoms of hyperthyroidism 
was complete in g2 per cent of the cases, and 


the remaining cases were all much improved, 
confirming our belief that the proper removal 
of sufficient thyroid tissue will cure the pa- 
tients of the symptoms of hyperthyroidism. 

Nineteen of the patients had a basal meta- 
bolic rate at the end of a year of less than — 10. 
Fifteen of these showed clinical evidence of 
myxcedema. This incidence is higher than in 
the previous reported series and is probably 
the result of (1) the removal of larger amounts 
of the gland than formerly as the result of an 
undue incidence of persistent hyperthyroidism 
in the previous series, and (2) the admin- 
istration of iodine after operation to prevent 
hyperplasia. 

Histologically in this series there is very 
little apparent correlation between the degree 
of involution and the basal metabolic rate or 
clinical picture, although it is definitely felt 
that the pre-operative administration of iodine 
is one of the chief factors in disturbing this 
relationship. Similarly there appears to be no 
relationship between the degree of involution 
and the incidence of either lymphoid infiltra- 
tion or acidophilic cell formation. 

In respect to the lymphoid infiltration, there 
is no very close correlation as regards the 
metabolic rate in general, although there is a 
somewhat suggestive parallel between the 
degree of strumitis and the incidence of 
myxoedema. 

In regard to the presence of acidophilic 
cells in hyperplastic glands, it may be con- 
cluded that there is some relationship between 
their occurrence and the development of 
postoperative myxcedema, as they have been 
found in all the cases which subsequently 
developed myxcedema. It is not an absolute 
criterion, however, for occasional cases of per- 
sistent hyperthyroidism contained these cells 
in the original specimen, and we have to esti- 
mate the amount of remaining gland before 
we can decide definitely their significance. 
We may conclude, however, that the presence 
of acidophilic cells is abnormal and is a danger 
signal not to be lightly disregarded. Their 
importance clinically with respect to subse- 
quent operative procedures or medical treat- 
ment is still problematical, but may well 
prove to be of some practical value. 
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CAUSES OF DEATH IN ACUTE INTESTINAL OBSTRUCTION 


CLINICAL APPLICATIONS AND GENERAL PRINCIPLES OF TREATMENT 


By W. D. GATCH, M.D., F.A.C.S., Hs M. TRUSLER, M.D., ano K. D. AYRES, M.D., INDIANAPOLIs, INDIANA 
From the Department of Surgical Pathology, University School of Medicine, the Eli Lilly Research Fellowship 


emphasized the opinion that there 

are two distinct types of mechanical 
obstruction of the intestine; (1) acute simple 
obstruction in which there is occlusion of the 
intestinal lumen with no circulatory involve- 
ment and no damage to the bowel wall; and 
(2) acute strangulation in which there is in- 
terference with the venous, arterial, and 
lymphatic circulation as well as obstruction 
of the lumen of the bowel. Their publications 
in regard to this classification go far toward 
clarifying the confusion concerning the toxe- 
mia and the fatal mechanism of intestinal 
obstruction. After several months of ex- 
perimental work, during which time we were 
not acquainted with the work of Foster and 
Hausler, we had independently arrived at a 
similar classification: (1) intestinal obstruc- 
tion without gangrene—simple obstruction; 
and (2) intestinal obstruction with gangrene— 
strangulation. In mechanism as well as in 
symptomatology, these two conditions are 
entirely different, and we feel that this con- 
ception enables us to explain most of the dis- 
crepancies which have occurred in the ob- 
servations and conclusions of workers in this 


field. 


HH epias and Foster have recently 


CAUSES OF DEATH 


Our investigations (3) have led us to the con- 
clusion that in simple obstruction of the in- 
testine without gangrene, there is no absorp- 
tion of toxins sufficient to cause death. Death 
is due to dehydration, loss of chlorides through 
vomiting, and starvation. It is for these 
reasons that the experimental animal with a 
simple obstruction does not die of toxemia 
but may be kept alive through the period of 
starvation by the parenteral administration 
of sodium chloride solution. An animal, 
however, with any form of intestinal strangu- 
lation is not saved by sodium chloride solution. 
In this case, dehydration and hypochloremia 
are present, perhaps to a marked degree, but 


death is due primarily to the absorption of 
toxins resulting from bacterial action in the 
distended and gangrenous bowel. Under such 
conditions, transfusions of sodium chloride 
solution constitute a valuable therapeutic 
measure but cannot be expected to prolong 
life indefinitely. 


HISTORICAL REVIEW 


In the past 30 years, much confusion has 
arisen from experimental work on the general 
subject of intestinal obstruction. Obviously 
the interaction of several factors, in part 
metabolic and in part toxic, offers conflicting 
possibilities and situations difficult to inter- 
pret until all the facts are understood. Toxe- 
mia has been the chief source of controversy. 
Following the work of Stone, Bernheim, and 
Whipple (11), the view was held by many that 
the toxin is elaborated by a perverted secre- 
tion of the intestinal epithelium. This view 
apparently has been supported by the fact 
that experimentally closed loops of duode- 
num and jejunum rapidly prove fatal unless 
drained to the outside, in which case the 
animal recovers. Sweet, Peet, and Hendrix (12) 
attributed the toxemia to the action of the 
pancreatic enzyme on the proteins present in 
the duodenum, and showed that previous 
ligation of the pancreatic ducts prolongs life 
in the obstructed animal. 

However, none of these workers excluded 
the factor of bacterial activity. It is logical 
to suppose that the intestinal secretions may 
play a part in that they furnish the culture 
medium in which bacteria flourish. It is not 
likely that in themselves these enzymatic 
secretions are causes of toxemia. 

Dragstedt, Moorhead, and Burcky (2) found 
closed loops of the jejunum in dogs to be fatal 
always within 3 or 4 days. If the isolated loop 
instead of being closed is washed and left 
opening inte the peritoneal cavity, those dogs 
which survive peritonitis remain well. In a 
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few weeks the loop is found to be sterile and 
may then be closed without causing toxic 
symptoms though the loop becomes dis- 
tended and may even rupture. In these ster- 
ile loops, the blood supply may be entirely 
occluded and anemic necrosis develop. In 
the absence of bacteria this process causes no 
toxemia. 

In 1907, McClure (g) demonstrated that the 
stagnant contents of obstructed loops form 
an excellent culture medium which becomes 
loaded with bacteria. The bacterial content 
of the loop may be very slight at the time of 
closure but multiplication is extremely rapid. 
This rich bacterial growth not only provides 
the gas which damages the bowel by over- 
distention but also invades the strangulated 
tissue causing septic gangrene. 

All workers are now admitting the im- 
portance of bacteria in producing the toxemia 
of intestinal obstruction. Gerard (5) has stated 
that the contents of an obstructed bowel be- 
comes poisonous as a result of the formation 
of histamine and allied proteolytic products 
by the action of putrefactive bacteria. 

Murphy and Brooks (10) recognize the oc- 
currence of a toxic substance within the bowel 
but emphasize the fact that absorption of the 
toxin does not occur through the normal in- 
testinal epithelium. Haden and Orr (6) demon- 
strated this fact when they produced simple 
obstruction in dogs and képt them alive for 
20 to 30 days by the hypodermic administra- 
tion of sodium chloride solution. It is possible 
with such results to assime that sodium 
chloride has a specific detoxifying action, but 
this view seems improbable. 

Further emphasizing the importance of 
factors which control absorption, Dragstedt, 
Dragstedt, McClintock, and Chase (1) demon- 
strated that a closed loop of intestine if pre- 
viously washed with ether was not fatal to the 
animal. They found the loop contents, how- 
ever, to be extremely toxic. Intraperitoneal 
injection of some of the contents into another 
dog caused death in 6 hours. The washing of 
2 loop with simple astringents, such as alum 
or tannic acid, was found to be equally effec- 
tive in preventing the symptoms of toxemia. 
The réle of these agents is not bactericidal; 
their action merely prevents absorption of 


the toxin. McClure (9) had recognized these 
differences in 1907 when he concluded: ‘‘ Thus 
if we exclude those conditions in which ulcera- 
tion of the intestinal wall leads to perforation 
and peritonitis or in which infarction renders 
the wall permeable to bacteria, it seems that 
obstruction of the intestine may persist for 
days with strangulation and enormous growths 
of bacteria in the obstructed loop.” 

The failure to keep these points in mind has 
caused many workers to draw conflicting con- 
clusions from results in which proper explana- 
tion reveals no conflict. Discrepancies have 
arisen chiefly because numerous workers using 
different methods have emphasized different 
phases of the subject. The factors leading to 
the production of the toxin must not be con- 
fused with those which control its absorption. 


DISCUSSION 


In our experience with obstructed, closed 
loops of the jejunum and ileum we have 
always found that death of the animal is 
preceded by gangrenous changes in the loop 
due apparently to overdistention resulting 
usually in perforation along the antimesenteric 
border. These changes occur much less readily 
in loops of the lower bowel than they do in 
the jejunum where the greater secretory 
activity causes rapid distention. It is for this 
reason that closed loops of the colon are not 
rapidly fatal. The loop contents are toxic at 
any level. The difference lies in the conditions 
which lead to gangrene of the bowel and ab- 
sorption of the toxins. 

We have found the filtrates from obstructed 
intestinal contents to be toxic on injection 
into normal animals. The action is similar 
to that of histamine. From one dog dying ‘of 
intestinal obstruction, we withdrew by the 
citrate method 250 cubic centimeters of blood. 
A normal dog was then bled sufficiently to 
permit a transfusion of this toxic blood. The 
result was a temporary violent reaction 
similar to histamine poisoning with intestinal 
cramping, vomiting and purging, respiratory 
distress, and circulatory collapse. The animal 
apparently recovered in a few hours but 3 days 
later was found to be suffering from an ex- 
tensive intussusception at the ileocecal junc- 
ture, produced by violent peristalsis. 








334 


We may conclude that there develop from 
bacterial action in the obstructed lumen, toxic 
substances the exact nature of which is not 
known, but which on absorption into the 
general circulation exert an action similar to 
histamine. These toxins are not absorbed in 
lethal quantities from the normal mucosa but 
with tissue necrosis from overdistention or 
strangulation of the bowel, the rapid absorp- 
tion of toxins ensues, and is followed by gan- 
grene and peritonitis. 


CLINICAL APPLICATIONS 


It is apparent that gangrene of the bowel is 
the chief factor which makes intestinal ob- 
struction such a desperate surgical condition. 
In any case, the type of obstruction encoun- 
tered will depend upon the mechanical factors 
in force. We feel that a study of these mecha- 
nisms will lead to a more accurate conception 
of this complex surgical problem. 


CONDITIONS PRESENT IN SIMPLE 
INTESTINAL OBSTRUCTION 


1. Simple obstruction occurs most often high 
in the intestinal tract, at the pylorus or in the 
duodenum, as a result of cancer or cicatricial 
contraction. From these high obstructions 
there arises a profound disturbance in the 
absorption of water and sodium chloride. The 
resulting dehydration and hypochloremia 
tend to be rapidly fatal. This is particularly 
true in the pyloric stenosis from peptic ulcer 
in which hyperacidity and persistent vomiting 
lead to enormous losses of chlorides. In cancer 
or any condition of obstruction accompanied 
by prolonged achlorhydria, the chloride losses 
are small and these cases may actually be- 
come moribund from dehydration without 
appreciable reduction of the blood chlorides. 
From a clinical standpoint, it is also interest- 
ing to note that the vicious cycle vomiting 
which sometimes occurs following a gastro- 
enterostomy is in effect a high intestinal ob- 
struction. In all of these conditions life may 
be saved and a moribund patient may be 
prepared to withstand major surgery by the 
administration of water and sodium chloride 
intravenously, hypodermically, or by any 
method which permits adequate absorption 
into the general circulation. 
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2. Simple obstruction may occur very low 
in the tract, at the rectum or in the sigmoid 
colon. The low obstruction obviously pro- 
duces no profound disturbance in the absorp- 
tion of water and salt. In the absence of 
bowel necrosis such a condition is compatible 
with life over a long period of time. 

3. Elsewhere in the bowel, simple obstruc- 
tion may occur as a result of neoplasm or fecal 
impaction. In the small intestine, however, 
though the mechanism be simple at the onset, 
the complex loops of bowel and the mesenteric 
folds almost invariably lead to strangulation. 

Clinical experience supports the truth of 
these statements, and failure to recognize these 
different mechanisms has led to much error 
in the interpretation of experimental results. 

It will be noted that simple obstruction is 
nearly always the result of obturation by 
neoplasm or scar tissue. Anything producing 
obstruction by pressure from outside the 
bowel is almost certain to cause gangrene. 


THE FACTORS CONCERNED IN PRODUCING 
STRANGULATION OF THE BOWEL 


A consideration of the question as to the 
factors involved in producing strangulation of 
the bowel is of value in understanding the 
cause of death in most cases of intestinal ob- 
struction and in securing information to 
guide us in its intelligent treatment. Our ex- 
perimental and clinical work has led us to 
conclude that the chief factors involved are: 
(a) necrosis of the bowel from pressure at the 
site of the obstruction (hernial ring or con- 
stricting band); (b) gaseous distention of the 
bowel; and (c) obstruction of the mesenteric 
circulation. 

Necrosis from pressure. It is a very common 
observation at operation in advanced cases of 
obstruction that the bowel is necrotic directly 
beneath the constricting band. This is easily 
explained. Proximal to the obstruction, there 
is great distention of the bowel which pro- 
duces constant traction on the constricting 
band. It is evident that traction rather than 
the mere presence of the band is the cause, 
because the intestine must at one time have 
passed under the band without constriction. 

The fact that the intestine is damaged at the 
site of obstruction should always be borne in 
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mind at operation. For this reason, greatly 
distended loops of bowel should never be 
allowed to escape suddenly from the abdomen. 
The traction thus produced may lead to a 
rupture of the damaged bowel flooding the 
peritoneal cavity with intestinal contents. 
It is always safer to search for the collapsed 
bowel and to use this as a guide to the site of 
obstruction. When it is located, it should be 
exposed with greatest care and gentleness. 
Before the band is freed, every precaution 
should be taken to prevent the escape of intes- 
tinal contents. In desperate cases, it is some- 
times safer to ignore the site of constriction and 
to relieve the obstruction by an enterostomy. 
Effects of gaseous distention. Gaseous dis- 
tention results from bacterial action on the 
stagnant intestinal contents. This is frequent- 
ly the most dangerous factor in the entire 
process, and the successful handling of this 
distention is essential in the treatment of any 
case. That gaseous distention of the bowel 
can alone produce gangrene and actual per- 
foration was first announced by Kocher (8) in 
1898. It has not been sufficiently emphasized 
by later writers. We have made an experi- 
mental study of this condition the results of 


which are now in the process of publication (4). 
By actual measurement of the blood flow 
through freshly obstructed loops, we have 
demonstrated that increasing gas pressure in 
the intestinal lumen results in a proportionate 
decrease in the rate of blood flow through the 


bowel wall. When the gas pressure equals 
the animal’s blood pressure, a complete cir- 
culatory stasis in the loop results. The 
ischemia is noted first and becomes most 
pronounced along the antimesenteric border 
where the terminal vessels anastomose. We 
have noted this location of the gangrene and 
perforation many times at necropsy on dogs 
with experimental intestinal obstruction. 

Aside from this effect of gaseous distention, 
it is undoubtedly true that the pressure in- 
creases the absorption of toxins. Murphy and 
Brooks (10) have shown that toxic absorption 
takes place rapidly through the lymphatics 
of an isolated loop when the toxin is intro- 
duced under moderate pressure. 

That distention of the bowel may exert 
enormous pressure in the human subject, we 
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have seen strikingly demonstrated in a well- 
advanced case of intestinal obstruction. When 
the peritoneum was opened through an in- 
cision 1 inch in length, a distended loop ex- 
truded itself and though immediately re- 
strained with gauze packs, it ballooned out 
with sufficient force to split all the outer coats 
down to the submucosa. From a consideration 
of the great pressure which gaseous distention 
may exert, we can easily understand the mech- 
anism whereby gangrene so readily compli- 
cates any obstruction of the small intestine. 

This tendency is greater in the presence of 
dehydration which causes concentration of 
the blood and a marked depression of the 
general circulation. With this mechanism 
added to gaseous distention, circulatory stasis 
in the bowel and tissue necrosis may occur 
much more readily. We have found repeated- 
ly in our animals that support of the circula- 
tion by normal salt hypodermoclysis reduces 
the tendency to the development of gangrene 
in the obstructed bowel. 


INTERFERENCE WITH THE MESENTERIC 
CIRCULATION 


The mesenteric circulation is not always 
involved. It is of chief importance in volvulus, 
intussusception, and strangulated hernia. It 
is obvious that when mesenteric vessels are 
compressed, the veins will become obstructed 
sooner than the arteries, and for this reason 
congestion and great swelling will take place. 
This accounts for the copious bloody stools 
seen in any thrombosis of mesenteric veins. 
If this thrombosis is complicated by gaseous 
distention, gangrene and death from toxemja 
rapidly follow. 


GENERAL PRINCIPLES OF TREATMENT 


The surgical treatment of intestinal ob- 
struction will depend upon the type and 
duration of the causative factor. An obstruc- 
tion of simple type, unattended by gangrene, 
occurs characteristically at or near the py- 
lorus, and is also found in the early stages of 
any intestinal obstruction. 

The treatment of pyloric or duodenal ob- 
struction should never be regarded as an 
emergency surgical procedure. Operation 
should not be undertaken until the dehydra- 
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tion, hypochloremia, and starvation have 
been overcome by the intravenous administra- 
tion of sufficient sodium chloride, glucose, and 
water. Under this treatment, the prognosis 
of pyloric obstruction should be favorable. 

In the early stages of any intestinal ob- 
struction the same treatment should be fol- 
lowed, except that the operation should be 
done as soon as the blood chlorides have been 
restored to a normal level. Here also the 
prognosis is favorable. 

Simple obstruction of the bowel may occur 
as the result of a localized peritonitis involving 
any part of the intestine. This is a not un- 
common occurrence following appendicitis or 
pyosalpinx, and is best treated early in the 
process by a simple enterostomy and thorough 
drainage of the primary infection. 

Obstruction of the bowel complicated by 
gangrene calls for special methods of treat- 
ment. If general peritonitis is already present, 
any treatment is hopeless. Without this com- 
plication, there is a chance to rescue even the 
desperate cases. The following principles of 
treatment should be observed. 

1. The toxemia of intestinal obstruction is 
closely allied to that of surgical shock, if not 
identical with it. For this reason these 
patients withstand general anesthesia, espe- 
cially ether anesthesia. badly and should 
be subjected to the least possible amount of 
operative trauma. 

2. The operation should always be pre- 
ceded by the intravenous administration of a 
considerable quantity of physiological sodium 
chloride solution. 

3. An intestinal anastomosis should never 
be undertaken in the presence of a great dis- 
tention of the bowel. The seminecrotic tissues 
cannot be sutured safely. Furthermore, there 
are fresh surfaces opened for rapid absorption 
of toxic material, and the paralytic ileus 
which remains prevents adequate evacuation. 
An additional factor contributing to the 
disaster is the initial shock of a difficult oper- 
ation which may be fatal in a very few hours. 

4. The gangrenous loop should be excised 
and a “gun-barrel”’ enterostomy performed. 


When the patient has completely recovered 
from this operation, an intestinal anastomosis 
can be safely established. 








GENERAL SUMMARY AND CONCLUSIONS 


1. Acute mechanical obstruction of the in- 
testine is of two types: acute simple obstruc- 
tion in which there is simple occlusion of the 
lumen without bowel necrosis; and acute 
strangulation in which the obstruction is 
complicated by the presence of gangrene of 
the bowel. 

2. Simple obstruction chiefly occurs high 
in the intestinal tract at the pylorus or in the 
duodenum. In this condition death is not 
due to the absorption of toxins but is caused 
by a profound metabolic disturbance result- 
ing from three factors: dehydration; loss of 
chlorides, causing gastric tetany; and starva- 
tion. In simple obstruction which occurs low in 
the large intestine, the metabolic functions of 
the bowel are not markedly disturbed and 
none of these changes is pronounced. 

3. In acute strangulation these factors are 
all present but are overshadowed by toxemia. 
The toxin is a proteolytic product from the 
action of putrefactive bacteria in the ob- 
structed bowel. When absorbed, it exerts an 
action similar to histamine. It is not absorbed 
from the intact intestinal mucosa but makes 
its way into the circulation through an over- 
distended bowel, and, in the event of gangrene, 
the absorption by way of the peritoneal sur- 
faces is rapidly fatal. In the small intestine 
practically all obstructions met clinically or 
produced experimentally are sooner or later 
complicated by gangrene. 

4. In the light of our present knowledge, 
the prognosis of acute simple obstruction 
should be favorable, unless the patient is 
moribund before treatment is instituted. The 
metabolic disturbances resulting from dehy- 
dration and the loss of chlorides are effectively 
relieved by the parenteral administration of 
sodium chloride solution. In obstruction com- 
plicated by gangrene, this treatment is of 
value in that it supplies fluids and chlorides, 
increases kidney elimination, and supports 
the general circulation. The toxemia, how- 
ever, is not relieved by such measures. It is 


obvious that once a sufficient dose of toxin 


has been absorbed, death is inevitable. This 
process must be arrested early. The general 
principles of surgical treatment have been 
outlined with these points in mind. 
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THE MANAGEMENT OF CHRONIC ENDOCERVICITIS 


By C. JEFF MILLER 


HRONIC endocervicitis is not a sub- 
> ject upon which one can be startlingly 
original, but I make no apology for 
again presenting this timeworn theme. As 


Sir Berkeley Moynihan once aptly said in 


another connection, much paper and much 
poverty may co-exist, and it is not the 
settled problems of medicine about which 
much is written but rather those upon which 
light still needs to be shed. 

Endocervicitis as a clinical entity has long 
been recognized. Its persistence and its 
intractability to treatment have long been 
acknowledged. But its full importance is not 
yet realized nor is it realized that the unsatis- 
factory results of most methods of treatment 
are due to the fact that they are directed at 
the manifestations of the disease rather than 
at its underlying pathology. 

Let it be said at the outset that endocer- 
vicitis always demands treatment. This most 
frequent of all gynecological affections is 
never a trivial thing. It is potentially serious 
even when it manifests itself as an apparently 
local disease. Once it is established, a whole 
train of symptoms may follow, arising not 
only from the cervix but from the uterus and 
the upper pelvis, whence the infection 
spreads by continuity of tissue or by lym- 
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phatic channels. Thus Curtis has pointed out 
that the virulent strains of bacteria found in 
certain cases, at least, make spontaneous 
postoperative and postpartum infections 
eventualities to be dreaded. The work of 
Sturmdorf, Rosenow, Langstroth, Moench, 
and others would seem to lend both experi- 
mental and clinical proof to the theory that 
the histology and lymphatic structure of the 
cervix warrant its consideration as a frequent 
focus of systemic infection. I am not of those 
who accept this supposition unreservedly, but 
it is folly to deny that in certain cases the 
sequence of cause and effect is too clear to be 
overthrown. 

Finally, there is no doubt that endocervi- 
citis is a condition to which may be truly 
applied that much abused word, precancer- 
ous. Out of the welter of theories centering 
about the vexed subject of the etiology of 
cancer, certain indisputable facts emerge 
Cancer is always due to the abnormal growth 
of normal cells, and trauma and long-con- 
tinued irritation play a definite part in its 
production. The relationship of endocervi- 
citis is therefore quite clear. Trauma is a 
predisposing cause of endocervicitis, the dis- 
ease itself furnishes the necessary irritation, 
and at least one manifestation of its pathology 
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—erosion—is akin to abnormal cell forma- 
tion. Culbertson and Eden have pointed out 
that certain types of erosion show an extensive 
proliferation of cells, the development and 
arrangement of which clearly place the disease 
on the borderline of malignancy, and Matthews 
has likewise called attention to the fact that 
it is but a step from the extreme cell prolifera- 
tion with orderly arrangement which occurs 
in marked hyperplastic cystic endocervicitis 
to the disorderly arrangement with embryonal 
cells found in true malignancy. The soil is 
plainly ripe for the transition and the actual 
sequence has been proven too many times 
to make the causation any longer a matter of 
doubt. 

It is likewise beyond dispute that any con- 
dition which can terminate, as endocervicitis 
can, in pathology of the upper pelvis, in 
spontaneous postoperative and postpartum in- 
fections, or in systemic focal infections, and 
which has in itself the potentialities of a 
transition to malignancy, is not a disease to 
be ignored or to be regarded lightly. 

The most important point in the manage- 
ment of endocervicitis is an accurate compre- 
hension of the conditions which must be met. 
No one method of treatment is applicable to 
all cases, but any method will fail which does 
not take into consideration the actual struc- 
ture of the cervix and the pathology which 
that structure makes possible. 

Two most important considerations in the 
anatomy of the cervix must therefore be 
emphasized at this point. In the first place, 
the cervical mucous membrane is composed 
of complicated racemose glands which empty 
through small ducts into the canal, and it is 
thrown into definite folds radiating from a 
central line. In the second place, the lymph 
current may be traced from its origin in the 
cervical and corporeal mucosa through mi- 
nute, funnel-shaped ostia directly to the myo- 
metrium. There it branches into an extensive 
capillary network which penetrates the uter- 
ine musculature, later draining into the main 
collecting channels which course parallel to 
the uterine and ovarian blood vessels at the 
base and top of the broad ligament. 

The complicated structure of the cervix 
makes it perfectly evident that its mucosa is 


peculiarly susceptible to infection and pecul- 
iarly capable of permitting an infection which 
has once established itself to penetrate deeply 
into its corrugations and to remain latent 
for long periods of time. It is equally evident 
that the lymphatic structure of the pelvis 
furnishes an ideal route for the upward ex- 
tension of whatever infection has once gained 
a foothold in the lower genital tract. 

Moreover, it must be emphasized that 
endocervicitis is essentially an _ infectious 
disease. It is the result of an infection, not 
the result of a laceration, though the two 
conditions are so frequently coincident that 
the one can scarcely be considered without 
the other. The laceration undoubtedly acts 
as a predisposing cause, the eversion which 
practically always accompanies it permits the 
ready introduction of organisms, the raw 
surfaces furnish a suitable soil for bacterial 
growth, and the formation of scar tissue inter- 
feres with the lymphatic drainage and keeps 
up a constant unhealthy congestion, but 
infection must enter by some method before 
the disease can be established. 

These, then, are the facts which must be 
faced in every case of chronic endocervicitis. 
We are dealing with an essentially infectious 
disease, most often of gonorrhoeal origin, in 
which the organisms tend to burrow deeply 
into tissues peculiarly fitted to harbor them 
over long periods of time, and in which there 
is no tendency to spontaneous cure but rather 
a tendency to upward extension by continuity 
of tissue or by lymphatic channels. These 
conditions in the great majority of cases are 
further complicated by the presence of more 
or less extensive cervical lacerations. What 
mode of treatment shall we adopt? Is any one 
method applicable to all cases? 

Prophylaxis is obviously the keystone of 
the arch. The best way to handle chronic 
endocervicitis, in addition to the prompt 
treatment of the acute form, is by preventive 
measures. Since it is so constant an accom- 
paniment of cervical lacerations, it is plainly 
wise to treat such lacerations before they be- 
come infected, though whether this means 
that they must be repaired immediately after 
delivery, as advocated by Emge and others, 
is still a disputed matter. Immediate repair 
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may give good results in the hands of the 
expert obstetrician who does his work in a 
hospital under every aseptic precaution, but 
inthe hands of the average practitioner such a 
procedure would probably be fraught with 
disaster. The intermediate operation, there- 
fore, or repair within a few months after 
delivery is a wiser routine procedure. The 
important point, however, is that the lacera- 
tions, no matter what plan of treatment is 
adopted, must not be ignored. There is no 
longer any valid excuse for the old method of 
deferring treatment until the patient is past 
the childbearing period. The potentialities 
for permanent damage to the pelvic structures 
are too great to warrant any such course as 
that. Postnatal care is as important as pre- 
natal observation and many cervical lesions 
are easily corrected soon after delivery but 
if neglected, may later need radical treat- 
ment. 

As far as the actual treatment is con- 
cerned, certain methods may be promptly 
disposed of. Even in mild cases local applica- 
tions are of small value. Only when the 
organisms are still superficial would such a 
treatment be warranted, and if one remembers 
the speed with which bacteria travel, the 
futility of such methods in the average case 
is at once apparent. Even douches are of use 
only in cleansing the vagina of irritating dis- 
charges and lessening local discomfort; they 
can have little effect on the disease itself. 

Autogenous vaccines are only occasionally 
helpful. Diathermy, ionization, suction, in- 
tra-uterine lavage, alcoholic injections, in- 
jections of pastes and salves, these and similar 
measures are not always logical, they do not 
give uniform results, and many of them are 
not free from danger. Curettage is rarely 
indicated. The trouble lies in the cervix, not 
in the uterine mucosa, and thorough curettage 
of the cervix with its complicated glandular 
structure not only is a practical impossibility 
but often leads to upward extension of the 
infection. 

Radium cannot be dismissed quite so 
cavalierly, in view of the excellent results re- 
ported by several authorities, notably Arthur 
Curtis, of Chicago, who first suggested its 
employment in endocervicitis. For my own 
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part, I should hesitate to advocate the gen- 
eral employment of such an agent. If it is 
used, it must be strictly limited to those 
cases in which it can be definitely demon- 
strated that no active or latent infection of the 
tubes is present, and even to an expert such 
a decision is not always easy to make in the face 
of a badly infected cervix and the possibilities 
of an upward extension of the infection. 

Cauterization and surgery, then, remain as 
the two methods most generally applicable. 
Mild cases of endocervicitis, especially those 
seen within a few weeks after delivery and 
characterized by superficial lacerations and 
mild erosions, are handled very satisfactorily 
by cauterization with the small nasal cautery. 
This is a feasible office procedure and may 
be done either without anesthesia or with the 
application of a 4 per cent cocaine solution. 
Multiple linear incisions are made with the tip, 
and it is surprising to see how quickly a dis- 
eased, hypertrophied cervix can be converted 
into a normal, healthy organ. Usually one 
cauterization is sufficient, but the procedure 
may be repeated if necessary. 

Equally good results are secured when the 
disease is more extensive, if a similar but more 
radical procedure is carried out under 
anesthesia in the hospital, and a larger 
cautery is used. It is important to em- 
phasize, however, that these cases must be 
properly selected. Cauterization is not a 
panacea to be promicuously applied to all 
patients with endocervicitis. It is curative 
only in the milder infections, before extensive 
fibrosis occurs. In the deeper types, it must 
be done very cautiously, for if the incisions 
are sufficiently radical to strike at the real seat 
of the infection, and the whole cervical 
mucosa is thereby destroyed, stenosis of the 
canal is almost inevitable and the patient’s 
last condition will be worse than her first. 

In this connection Matthews’ suggestion is 
a good one, that the indications for cauteriza- 
tion may be widened if it is done unilaterally, 
that is, if one lip of the cervix is cauterized and 
permitted to heal before the other is attacked. 
It goes without saying that graduated dilata- 
tion must be resorted to promptly if there is 
the slightest evidence of cervical stenosis 
after the cautery has been used. 
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If the endocervicitis has originated in 
lacerations of marked degree, some sort of 
surgery is inevitable. Trachelorrhaphy is the 
preferable procedure because it restores the 
normal anatomy of the parts and leaves the 
uterus protected against bacterial invasion 
by a cervix of normal length and size. How- 
ever, measures must first be taken to elim- 
inate the infection. This is best achieved by 
a preliminary course of treatment includ- 
ing rest in bed, postural exercises, general 
hygienic measures, local applications and 
douches, and cauterization and puncture of 
individual cysts as indicated. It is surprising 
to see how by these means the size of the cer- 
vix and the inflammatory reaction can be 
reduced and how often a seemingly hopeless 
case is thus rendered quite fit for a simple 
repair operation. Trachelorrhaphy often fails 
just because these pre-operative measures 
are omitted, a point long ago emphasized by 
Emmett but frequently forgotten by the 
modern gynecologist. 

When, even after such a course of treat- 
ment, faithfully carried out, trachelorrhaphy 
does not seem to promise results, the gland- 
bearing area of the cervix must be removed 
by the Schroeder or the Sturmdorf technique, 
my personal preference being for the latter. 
These operations are preferable to amputa- 
tion because they preserve the anatomy of 
the cervix and rid the body only of that por- 
tion of the organ in which the infectious 
process is located. The results are extremely 
good provided the operation is done before 
marked hypertrophy and fibrosis have oc- 
curred, and the incision is carried high enough 
to include the entire area affected. 

All of the procedures we have thus far 
discussed permit subsequent pregnancies to 
occur practically without complications, an 
important consideration in young women. 
Tke results of amputation of the cervix are, 
however, quite different. Sterility is frequent 
thereafter, and if conception does occur, 
abortion is likewise very frequent; if the 
pregnancy goes to term the dystocia may be 
very severe. Menstrual irregularities and 
vague pelvic disturbances are also prone to 
follow amputation, and for these reasons it is 
well to employ it only as a last resort in women 
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in the childbearing period, when the lacera- 
tions are extensive and the infection has 
proved intractable to other methods of 
treatment. In women beyond the child- 
bearing period these considerations are nat- 
urally not so vital, but even then I do not 
advocate its performance without a careful 
consideration of other possible treatments. 

Curtis has recently reported brilliant re- 
sults in gonorrhoeal infections merely by keep- 
ing the patient away from her original source 
of contamination, his idea being that many 
times we may regard as a recrudescence of a 
chronic infection what is really a re-infection. 
The method certainly has_ possibilities in 
endocervicitis of gonorrhoeal origin, though it 
is useless with irresponsible and uncooperative 
patients, whose number unfortunately is 
legion. 

SUMMARY 

1. Endocervicitis is an infectious disease 
which does not tend to cure spontaneously 
and the sequelz of which may be extremely 
serious. Every case, therefore, demands 
prompt treatment. 

2. Any treatment to be successful must be 
directed toward the underlying pathology 
rather than toward the manifestations of the 
disease, and this pathology cannot be clearly 
realized unless there is an accurate compre- 
hension of the histology of the cervix and the 
lymphatic circulation of the pelvis. 

3. Local treatment is very unsatisfactory, 
and diathermy, ionization, alcoholic injec- 
tions, and similar measures give only par- 
tially satisfactory results and are not free 
from danger. Radium often gives excellent 
results in selected cases but is too dangerous 
to be employed routinely. 

4. Prophylaxis, especially soon after partu- 
rition, will avert a large proportion of cases. 

5. According to the conditions present, 
cauterization, trachelorrhaphy, the Sturm- 
dorf operation, or complete amputation must 
be done, although the latter procedure should 
be avoided whenever possible. 

6. Any surgery is best preceded by a pre- 
liminary course of treatment, the object 
being to reduce hypertrophy and inflamma- 
tory reaction in the structures and to restore 
the normal relation of the parts. 
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SURGICAL DRAINAGE OF THE SEMINAL VESICLES AND PROSTATE! 


Irs INDICATIONS, TECHNIQUE, AND RESULTS 


By JOHN H. MORRISSEY, M.D., F.A.C.S., New York 


From the James Buchanan Brady Foundation, New York Hospital 


ITH the development of a broader 
VW conception of possible focal infection 
within the genito-urinary tract; apart 
from the so-called venereal conditions, the 
problem of treating acute and chronic in- 
fections of the prostate and seminal vesicles 
that do not respond to ordinary palliative 
methods again demands interest and atten- 
tion. As a substitute for surgical drainage, 
the Belfield procedure, direct application 
through the ejaculatory duct, and injections 
directly into the substance of the gland with 
various drugs, have all been practiced in an 
attempt to cope with a persistent infection. 
Rolnick’s careful studies of the changed histol- 
ogy of the vas following these injections, and 
a statistical survey of clinical results presented 
by Kretschmer before the New York Academy 
of Medicine would seem to demonstrate that 
vasotomy does not accomplish all that we 
had hoped and is not 100 per cent effective. 
Injections into the substance of the gland and 
vesicles is not entirely without value and 
offers a field for further study. Some years ago 
at Bellevue Hospital, Dr. J. J. Valentine 
carried out a series of injections with a serum 
devised by Dr. Miguel Cano. The results 
were striking but the method lacked scientific 
foundation and was dropped, among other 
reasons for want of money to continue the 
essential pharmacological studies involved. 
In the Journal of Urology, in 1925, Dr. 
Thomas Stellwagen reported a large series 
of cases in which 150 injections of aqueous 
isotonic iodine solution were made. This solu- 
tion liberates free iodine in the tissues to the 
amount of 3 per cent. In a recent personal 
communication, Dr. Stellwagen tells of 14 more 
cases treated by injection of the vesicles. The 
results were uniformly good and 1 year after 
discharge, no bone pathology was present and 
no new focus had appeared in the lower genito- 
urinary tract. The essential nature of these in- 
jections is a protein reaction and sensitization. 


There can be no dispute as to whether the 
seminal vesicles and prostate will harbor an 
infection indefinitely. The very practice of 
massage, injection, vasotomy, irrigation, etc., 
all indicate an attempt to deal with this in- 
fection. The objection to vesiculotomy was 
that all pockets were not effectually removed, 
and to vesiculectomy, that it was invariably 
followed by sterility and in some cases im- 
potence. Several years ago, Huet showed ex- 
perimentally that bacteria were present in the 
seminal vesicles of healthy animals, and he was 
also able to find the specific organisms in the 
secretions of the vesicles, in animals dying of 
acute sepsis. 

It is variously estimated that from 4 to 10 
per cent of all infections maintain an active 
focus in and about the vesicles. These are the 
cases that have troubled us and they bring us, 
therefore. to a consideration of the merits of 
operative procedure. 

Discussion is also pertinent at this time 
because of the importance attached to latent 
prostatic infection in a variety of conditions. 
Von Lackum, of the Mayo Clinic, in a study 
of the focal scope of prostatic infections has 
demonstrated the relationship between these 
infections and a variety of disorders including 
in their relative frequency such remote dis- 
turbances as arthritis; spondylitis; calcaneal 
spurs; peripheral neuritis; sciatica and fifth 
nerve disturbances; myalgic and neuromuscu- 
lar pains; eye infections—chiefly iridocyclitis 
and neuroretinitis; secondary anemias; vaso- 
motor skin conditions, such as urticaria and 
angioneurotic cedema; erythema multiforms; 
dermatitis; fever of the so-called undeter- 
minate temperature; backaches; abdominal 
pains, chiefly of the lower abdomen; functional 
gastric complaints; and peptic lesions of the 
stomach and duodenum. We must, therefore, 
accept this problem by which the relationship 
of focal prostatic infection and urinary tract 
disease is linked up more closely with general 


1Read before the Chicago Urological Society, January, 1927 
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systemic disturbance and be prepared, if justi- 
fied, to institute radical measures in the same 
degree as would be used in the handling of 
tonsillar, antrum and sinus, and dental infec- 
tions, for, bacteriologically, focal infection of 
prostatic origin is essentially the same as 
that from teeth and tonsils. 

Heretofore, the failure to locate gonococci 
within the vesicle or prostate of patients 
operated upon was deemed of some signifi- 
cance. We know, now, that in patients who 
give no history of a previous urethritis, an 
infected prostate will show the same strain of 
streptococci as is found in periapical lesions, 
tonsils, and sinuses. Inoculations in this 
group of cases have shown prostatic localiza- 
tion and selectivity in 70 per cent of the male 
rabbits injected, whereas the control injections 
in female rabbits showed less than ro per cent 
localization in the cervix. 

Therefore, with this conception of the 
problems of a focal prostatitis, embracing this 
type of infection not only in a primary form, 
but secondarily as the result of a gonorrhceal 
infection, consideration should be given to a 
rational method of drainage in cases in which 
it may so be deemed advisable. 

Interference with drainage may be epito- 
mized as the basis of symptomatology in all 
secreting viscera, but the seminal vesicles for 
some reason have been considered as insulated 
against the necessity of surgical drainage. 
Interest in seminal vesicle and prostate oper- 
ations to remove foci of infection has shown 
only sporadic activity. Some 30 years ago 
Eugene Fuller, of New York, performed a 
number of drainage operations and although 
he reported favorable results, his conclusions 
were more enthusiastic than accurate, and he 
must be credited solely with drawing attention 
to this important field. We know that he 
could not have entirely drained the vesicles 
with the operative procedure followed. Later, 
about 1910 or 1914, Squier was most active, 
and 5 years later Cunningham, of Boston, 
but this enthusiasm has subsided with the 
demands of an increasing private practice and 
withdrawal from active clinical work. It is 
true that seminal vesical infections, particular- 
ly in their joint manifestations, have a certain 
economic significance. Gonorrhceal rheuma- 
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tism in particular seems limited to the type of 
patient frequenting the municipal hospitals, 
and in an average or high-grade practice one 
rarely meets incapacitating joint infections. 
Then, too, operations for drainage of the pros- 
tate and seminal vesicles suffer a disfavor, in 
common with methods for perineal prosta- 
tectomy, because of the anatomical difficulties 
involved, and it is perhaps unfair to expect 
recognition of the value of this method of 
drainage from those of us who see in perineal 
prostatectomy nothing but a technical oper- 
ation which offers no advantage over supra- 
pubic methods of removal. In other words, it 
is difficult for one who has not observed the 
increased ease of convalescence after perineal 
prostatectomy to comprehend how through 
a perineal wound complete, dependent drain- 
age is secured and an unusual facility provided 
for irrigation and the other details of surgical 
after-treatment. 

In the past 5 years at Bellevue Hospital, 
there has been an average of 88 patients ad- 
mitted yearly suffering from gonorrhceal 
rheumatism. The average hospital stay of 
these cases was 38 days. In the City Hospital 
there has been an average of 32 cases yearly 
with an average residence of 42 days. Com- 
paring these with the residence of about 140 
cases operated on, we find that the term of 
hospitalization is reduced to an average of 3 
weeks and in 35 per cent of the cases to 2 
weeks. In addition, routine treatment is 
facilitated, and improved results are obtained 
in the form of relief from symptoms in much 
shorter time than with the usual form of 
therapy by means of casts, vaccines, and 
prostatic massage. 

The question, therefore, in rheumatic cases 
is whether operation for drainage of the pros- 
tate and vesicles is effective in diminishing 
the hospitalization of these cases without un- 
duly increasing the risk and making it greater 
than that found in some other form of treat- 
ment. 

Exclusive of the tuberculous type, cases for 
operative measures may be divided into 3 
groups: first, acute suppurative processes in- 
volving the prostate and vesicles and desig- 
nated commonly as prostatic abscess; second, 
a group with acute or chronic joint, changes; 
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Fig. 1. Showing the division of the central tendon just 
before the bulb has been retracted anteriorly. A. Re- 
tractor in place, testicles held by gauze sponge and line of 
incision. 


and, third, a group comprising the variety of 
systemic disturbances quoted above, in which 
a definite prostatic infection has been demon- 
strated. In the first group there is usually no 
difficulty in demonstrating an immediate re- 
lationship between the original gonorrhceal 


infection and the onset of symptoms. In the 
other groups, one must arrive at the prostatic 
infection by exclusion inasmuch as teeth and 
tonsils are far more likely foci and should first 
be eliminated. In this respect the association 
of a double infection is of importance and 
often the removal of one focus lifts the strain 
from the recuperative powers of the individual 
so that he overcomes the second. Arthritic 
cases treated at Bellevue Hospital, before being 
placed in a cast, are given a careful examina- 
tion for dental and tonsillar infections. When 
such foci of infection are removed, the pro- 
static infection often subsides to such a degree 
that the joint symptoms disappear. 

The connection between perirectal and 
ischiorectal abscess and chronic infection in 
the seminal vesicles is a very important one 
and very frequently overlooked. Several years 
ago, Herman published a résumé of several 
cases of pelvic suppuration in males, and at 
that time stated that the seminal vesicles 
were undoubtedly the starting point of the 


Fig. 2. Showing the prostate covered by the fibers of the 
urethralis muscle and the method of removing these fibers 
from the surface of the prostate, the bulb is retracted 
anteriorly, and the edges of the levator ani can be seen to 
either side. In the insert, the prostate is shown after these 
fibers have been removed and the organ has been partially 
denuded. It will be seen that the characteristic white 
fascia has come to view. 


infection. Ischiorectal abscess is rare in the 
female unless secondary to a rectal lesion, and 
the type of case seen in the general hospital 
ward is seldom met with in private practice. 
The course of these cases is a short one. The 
patient enters the hospital with a swelling 
over the ischiorectal space, which is incised, 
and the patient is discharged. The history is 
brief and the study of the cases minimal. 
Ischiorectal abscess is treated most lightly 
in the textbooks on diseases of the rectum; 
in fact, in considering the etiology, each 
author seems to have borrowed it from a 
fellow author because almost to the word 
reference is made to fishbones, fragments of 
paper, and unusual traumatism, such as pro- 
longed walking or horseback riding, as exciting 
causes. In a study of the termination of 100 
of these abscesses, Sejond reports that 35 per 
cent of his series perforated the urethra, an 
indication that the infection burrowed forward 
and penetrated the dense capsule of Denon- 
villiers. These infections start in the tip of 
the seminal vesicles or in some perivesicular 
area and instead of going forward, burrow 
posteriorly. Added infection with bacillus coli 
occurs, and it may travel through the superior 
pelvorectal space, pushing the peritoneum be- 
fore it and making an opening into the right 
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Fig. 3. 


Sagittal section showing exposure of the prostate with beginning separation 


of the fascial plane covering the vesicles and retrovesical structures. When this plane 
has been divided the knife is inserted along its surface for a distance of fully two inches. 


iliac fossa; or it may push between the peri- 
toneum and the rectum into the triangular 
space back of the bowel, and from the tri- 
angular space into the ischiorectal fossa, and 
there manifest itself as an ischiorectal abscess. 

Acute prostatic abscess represents the other 
sequel of this focal condition. In such cases 
the process remains forward and we find the 
vesical and urethral symptoms and the con- 
dition which indicates recto-urethral fistula. 
Such a fistula has no connection with opera- 
tion or trauma. This group represents those 
cases in which the process has extended in 
both directions. In my opinion, the process is 
analogous to a pelvic peritonitis in the female 
or to some inflammation secondary to tubal 
infection, and whereas posterior colpotomy is 
used for drainage, perineal drainage is equally 
effective in the male. In these cases drainage 
should be established through a curved peri- 
neal incision and the perivesicular area drained 
at the same time. 


With reference to the selection of cases for 
operation, I have limited this communication 
to the acute suppurative types and the rheu- 
matic cases. The most favorable type of case 
for operation is that which develops an acutely 
inflamed prostate and distended painful vesi- 
cles without unusual cause during the course 
of treatment of an ordinary gonorrhoea. The 
development of these local changes, together 
with systemic manifestations such as acute 
pain in the joints or high temperature, pain, 
and general sepsis, is an indication for im- 
mediate drainage after a 72-hour preliminary 
treatment. Rectal irrigations should be tried 
for 3 days and then continued if the condition 
improves. In general, however, operation is 
recommended in the acute cases provided 
other methods have been tried and are un- 
availing. It is wise to wait until the urethral 
discharge reappears, as its cessation may ac- 
count for the joint manifestations. However, 
if in the presence of profuse or moderate dis- 
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charge, the prostate remains swollen and ten- 
der, and the joint symptoms are severe, drain- 
age should be instituted. 

In the past 6 years, we have qentet on 
64 cases of acute prostatitis and seminal 
vesiculitis. In addition, 14 cases of chronic 
seminal vesical infections have been treated 
by epididymectomy. ‘Twelve cases of ex- 
tensive peripelvic prostatic suppuration have 
come to my attention and have been oper- 
ated upon. These last cases had developed 
perirectal and superior pelvorectal abscesses. 
It has been difficult to obtain follow-up in- 
formation from the patients with joint affec- 
tions, as most of them were municipal hos- 
pital and state hospital cases. The immediate 
effects of operation in the other cases have 
been: (1) disappearance of pain and swell- 
ing; (2) subsidence of fever; and (3) decrease 
in size of prostate and perivesicular swelling 
and tenderness. 

To date we have had no recurrence of pros- 
tate symptoms and no urethral symptoms. 
Unfavorable results were not noted except 
that in 6 cases the patients developed severe 
chills and 2 became very toxic. The latter 
afterwards had brisk, easily checked hemor- 
rhage from the wound. In none of the cases 


did a fistula develop. 

In comparison with the cases of prostatic 
abscesses which ruptured into the urethra 
and developed prostatic diverticula with their 
annoying symptoms, this form of treatment, 
in my opinion, is to be preferred. Following 
operation in the rheumatic cases, striking re- 


sults have been noted. In about 80 per cent 
of the cases there is always a disappearance 
of pain, joint swelling disappears, and function 
returns. The relief from pain is sometimes un- 
believably spectacular. Occasionally, if drain- 
age diminishes or is interfered with, the symp- 
toms may again appear, but this condition 
can be relieved by adequate dressing and 
probing of the wound. In cases in which 
X-ray examination has shown actual cartilag- 
inous destruction and bony hyperplasia, a 
return to normal cannot be expected. The 
acute process within the joint subsides and 
there is a gradual return to function. If the 
symptoms do not subside, some area of infec- 
tion probably was not adequately drained. 


Fig. 4. Prostate exposed and bulb retracted anteriorly. 
The fascial planes covering the vesicles have been removed 
and the vesicle is being separated by gauze dissection from 
the vas and ampulla. 


Attention should be called to the existence 
of seminal vesical infection in cases of enlarged 
prostate. The persistence of this infection 
after prostatectomy may account for the de- 
layed convalescence in these cases. In this 
connection, at the International Urological 
Congress in Rome, in 1924, Sir J. Thomson- 
Walker described a method of transvesical 
vesiculotomy and vesiculectomy. He called 
attention particularly to seminal vesiculitis in 
senile enlargement of the prostate, due to 
septic catheterization and stated that per- 
sistence or urinary infection after prostatec- 
tomy was due in many cases to a vesical in- 
fection. During convalescence from the pros- 
tatectomy or after the bladder wound has 
healed in such a case, there is a rise of temper- 
ature with perineal and rectal pain. If normal 
urination has been reestablished, there is often 
some difficulty and there may be retention of 
urine. Palpation through the rectum shows 
that the seminal vesicles are enlarged and 
tender. A sudden discharge of pus in the 
urine is followed by a drop in the temperature 
and disappearance of the symptoms. Re- 
currence of the attack may require perineal 
drainage. Sir Thomson-Walker believes that 
vesiculectomy is indicated at the time of 
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Fig. 5. 


finger is between the fascial plane posteriorly and the vesicles anteriorly. 


Sagittal section showing the method of enucleating the vesicle. The index 


A gauze 


sponge has been slipped around the cord and the vesicle is enucleated into the wound. 
Note the adjacent position of the cord and ureter. 


operation, if the infection is known to be 
present and that the vesicles should be re- 
moved simultaneously with the prostate. If 
the condition of the patient is unsatisfactory, 
however, the vesicles should be laid open and 
allowed to drain into the bladder. In cases of 
chronic infection contributing to other symp- 
tomatology, such as joint affections, and re- 
ferred or distant pain, operation should be 
the last resort in treatment, and sound judg- 
ment should be exercised in the selection of 
cases. 

In extensive studies of infection in the geni- 
tal system, Baumgarten was able to show that 
tuberculosis spreads in the direction of secre- 
tion. From the original infection, the process 
is borne by the blood stream from the epidi- 
dymis to the seminal vesicles and the pros- 
tate. This is an important point in explaining 
the etiology of persistent vesical infections in 
which the condition accompanies or follows an 
earlier epididymitis. The infection apparently 


remains existent in the epididymis and, either 
along the lymphatics or directly through the 
blood stream, a degree of infection is delivered 
into the vesicle which in turn produces the 
main symptomatology. 

In such cases, removal of the original focus 
may be very beneficial and is quite likely to 
cure both the vesical and prostatic infection. 
I have 12 cases so operated upon in which the 
epididymis had been involved originally and 
showed slight thickening and nodular forma- 
tion. Following an epididymectomy there was 
a complete disappearance in every case of the 
prostatic and vesical infection and a dis- 
appearance of all the systemic manifestations 
due to the infection. In these cases the vas 
deferens was usually blocked off and the 
epididymis itself showed a marked degree o! 
nodular thickening with fibrosis. In several 
cases some abscessed areas in the specimen 
were also removed. A case illustrating this 
type is as follows: 
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D. J. N., 31 years of age; referred by Dr. J. M. 
Bolster, of Providence, Rhode Island. General health 
had always been good except for two attacks of 
gonorrhoea, 7 and 4 years ago. The original attack 
was complicated with right epididymitis which sub- 
sided without operation. Convalescence at this 
time occupied 14 days. Epididymitis slowly sub- 
sided. The second attack occurred 4 years ago with 
a return of the epididymitis and marked prostatic 
and seminal vesicle symptoms. The epididymitis 
was treated by support and hot applications; no 
treatment was given the prostate or vesicles. Dis- 
charge continued for about 6 months following 
disappearance of epididymitis and has not responded 
to the usual methods of treatment. Recently, the 
patient has been unable to gain weight and is about 
20 pounds below normal. He suffers from moderate 
depression and lack of strength, and complains of 
pain in the back, slight difficulty on urination, and a 
moderate degree of functional impotence. 

Examination showed: blood pressure systolic, 90 
and diastolic, 70; urine, specific gravity, 1012; 
slightest possible trace of albumin; no sugar or casts; 
numerous pus cells; and epithelial débris; no red 
blood cells. Rectal examination: Prostate is boggy 
and swollen. Both seminal vesicles are enlarged, 
particularly the right one which is nodular and 
surrounded with considerable perivesicular thicken- 
ing. Smear of secretion expressed from prostate 
shows numerous pus cells. Vesiculectomy was done 
at St. Joseph’s Hospital, Providence. The vesicula 
was dissected away from the testicles. The tissue 
was hard and cicatrized. Most of the normal tissue 
had been replaced by organized exudate. An un- 
eventful recovery followed. The patient immediate- 
ly noted an improvement and after 6 months, his 
condition was much improved. He had gained 11 
pounds in weight and showed a marked increase in 
strength and ambition. Seminal powers were norma] 
the prostate was firm, and the vesicles were non- 
palpable. The patient was seen 2 years after oper- 
ation and had had no return of symptoms. His 
general condition was excellent. 


As regards recurrence of symptoms after 
operation, it has been observed with respect 
to all the complications in neisserian infections 
that the identical complications are likely to 
ensue. In other words, if joint symptoms are 
met with in an initial attack, joint tenderness 
is noted in each recurrence. So, too, with an 
epididymitis, which if present with the orig- 
inal infection, may be expected to give symp- 
toms with each recurrence. 

As to the pathology, it would seem that the 
essential factor in these conditions is the ex- 
tension of infection along the ejaculatory ducts 
«nd into the perivesicular and periprostatic 
\issues. Resolution undoubtedly occurs in 
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Fig. 6. Showing multiple incisions in the prostate, 
vesicles, ampulla, and vas. 


over 96 per cent of the cases of perivesiculitis 
and periprostatitis as is evidenced by the in- 
frequency with which many of these cases 
come to operation. Adhesions in the inflam- 
matory area compress and contract the vesi- 
cles and this in itself, while accounting for a 
great proportion of the cases showing symp- 
toms of vesiculitis, undoubtedly prevent the 
extension of subsequent infections. In a mod- 
erate number of cases, however, local resist- 
ance does not develop, a low grade of inflam- 
matory process sets up, and slowly produces 
an exudate. The periprostatic and perivesicu- 
lar fascia becomes invaded with a thick ex- 
udate which, as it is resolved, causes the 
fascia to become rather leathery. If the 
process extends forward, the trigone itself 
may become involved and as resolution be- 
comes complete, the trigone contains a con- 
siderable amount of connective and scar tissue 
which interferes with its function. A cysto- 
scopic examination in these cases is usually 
negative except for a slight congestion of the 
bladder mucosa. In other cases the infiltra- 
tion may be sufficiently extensive to involve 
the urethral orifice. Mathe has so reported a 
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Central tendon 


Fig. 7. Showing definite structure of central tendon and 
method of isolating it before division. 


case, and numerous instances are seen in 
tuberculosis. 

The lesion caused by an inflammation may 
in very light grades be confined in some cases 
to the epithelial lining of the sac. In more 
severe ones, it may cause a cell infiltration 
into the walls of the sac occasioning in recent 
cases, a tumefaction of the walls and in long- 
standing ones, a sclerous condition. In the 
more extreme cases, the inflammatory changes 
invade the loose connective tissue round about 
the seminal vesicles. In severe cases, this 
perivesical invasion may be sufficient to fill 
up the entire postprostatic rectovesical space. 
Under such conditions, the inflammatory ex- 
udate generally infiltrates forward into the 
fibrous capsule of the prostate, encasing that 
organ in a hard layer of incrustation. In this 
type, it is impossible by rectal examination to 
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distinguish the prostate or the seminal vesi- 
cles, as all these organs lie so embedded in the 
inflammatory effusion that nothing but a 
large mass can be felt. Commonly, instances 
of this description are wrongly considered to 
represent great inflammatory enlargement of 
the prostate, whereas in reality, as a dissection 
will show, the prostate itself is not only not 
enlarged, but as a rule somewhat diminished 
in size on account of the outside pressure. In 
chronic inflammation, if there is no peri- 
vesicular involvement, the seminal vesicle is 
apt to be distended and its walls somewhat 
thinned and hardened by sclerous fibrous 
changes. Under such conditions, there is a 
mucopurulent intravesicular secretion, which 
may be abundant. In some of these cases, 
granulations spring up over parts of the cavity 
of the sac, occasionally giving rise to hemor- 
rhages which may be extensive enough to fill 
the sac with blood clot. 

A recent chronic perivesiculitis comprises a 
round-cell and serous infiltration, with here 
and there in severe cases little pus foci, which 
may under aggravated conditions coalesce, 
forming abscess cavities, which may act as 
has been described under acute conditions. 
As these surrounding inflammations become of 
long standing, fibrous tissue takes the place of 
the round cell, and the serous exudates are 
re-absorbed. In many instances of chronic 
seminal vesiculitis, resolution has taken place 
in connection with the lining membrane of 
the sac, the only lesion remaining being the 
perivesiculitis. ’ 

In operations on the seminal vesicles, it is 
important that the operative approach be 
made in such a way that the diseased organs 
are well exposed before any trauma results. 
In view of the close anatomical and functional 
relations between seminal vesicle and pros- 
tate, it is desirable to expose both organs and 
make them accessible for direct examination. 
The inaccessible location of the seminal vesi- 
cles between the soft parts of the small pelvis, 
and the anatomical and technical difficulties 
of perineal operations, make surgeons avoid 
these operations. 

Several operations are described: first, 
operations from above; (a) suprapubic, (b) 
inguinal, and (c) transvesicle; second, oper- 
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Fig. 8. Section of prostate removed at time of operation 
showing definite adenomatous change apparently secondary 
to chronic infection. 


ations from below: (a) perineal, and (b) ischio- 
rectal. 

In operations from above, the peritoneum 
must be pushed back from the bladder and 
the seminal vesicle must be found posterior 
to the bladder. In the operations from below, 


the rectum must be separated from the blad- 
der and the seminal vesicles located in the 
space between these two structures. The 
operation from above is dangerous on account 
of the fact that it is difficult to avoid trauma 
to the peritoneum. It is easy to separate the 
peritoneum from the bladder if the midline 
position is maintained, but quite frequently 
the separation of the ducts causes difficulty, 
and accidental rupture into the peritoneal 
cavity is fairly often reported. Another draw- 
back to this operation is the unsatisfactory 
exposure which makes it difficult to recognize 
changes in the vesicles in the depth of the 
wound. Drainage is also unsatisfactory. The 
perineal operation is technically very difficult 
und there is danger of trauma to the rectum. 
The surgical wound heals well and the mortal- 
ity is less than with the operation from above. 
.\ review of these operations for tuberculosis 
shows a mortality of 25 per cent with the 
method from above and g per cent with the 
method from below. 


Fig. 9. Extreme dilatation of vesicles with extensive 
fibrosis of ampulla and both vasa. Reduced one-fifth. 


The inguinal operation should be discarded 
entirely as impracticable. The transvesical 
operation is also undesirable unless it be com- 
bined with a prostatectomy, and the need 
exists for draining the vesicles at the same 
time. 

The operative approach through the ischio- 
rectal fossa is used by several operators and 
is satisfactory. For the removal of tubercu- 
lous vesicles, this route is particularly rec- 
ommended. I described this in detail several 
years ago in SURGERY, GYNECOLOGY AND 
OpsTETRICs, together with drawings showing 
the method used. The patient is laid on his 
abdomen and a longitudinal incision about 
1o centimeters long is made parallel to the 
middle line on the side of coccyx and anus. 
This corresponds to the extent of the ischio- 
rectal fossa. The fat of the ischio-rectal fossa 
is removed and the levator ani muscle ex- 
posed. This is divided with an incision at 
least 5 to 6 centimeters long. Then the fascia 
which forms the sheath around the rectum 
and bladder is cut in a line corresponding ,to 
the longitudinal axis of the intestine at the 
border line between rectum on one side, and 
the bladder or prostate on the other side. 
This point is marked by the veins of the 
vesicoprostatic plexus, and the incision is 
made on the dorsal side of these vessels. Two 
fingers are introduced into the slit of the 
fascia and the rectum is lifted from the blad- 
der. When this is pushed aside, one seminal 
vesicle is brought into the wound and may be 
handled adequately. 

The technique for perineal drainage of the 
vesicles was originally described by me some 
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5 years ago, and is in many ways a modifica- 
tion of procedures formerly used by others. 

It is most important to use the position 
advised by Dr. Young and called by him 
“the exaggerated lithotomy position.” <A 
Halsted board is most satisfactory for main- 
taining the patient in this posture. If this 
is not available, however, the patient should 
be brought well forward on the table, shoulder 
clamps should be fixed in place, and the 
sacrum elevated on a pad at least 5 inches 
thick. The buttocks are then pulled out over 
the edge of the table—this is most important 
in that it permits the carrying out of posterior 
retraction. The sound is inserted into the 
urethra and held in position by the assistant. 
The incision runs from a point superficial to 
the ischial tuberosities and is carried in a 
curved line, the center of which should cor- 
respond to the point at which the urethra 
leaves the bulb to enter the prostate. The 
incision is carried fully '% inch deep in the 
center. The lateral fossz are then dissected 
free by blunt dissection. At this point, care- 
ful search should be made for the character- 
istic fibers of the central tendon. This I con- 
sider one of the most important features of all 
perineal surgery. Proper and accurate division 
of this tendinous structure releases all the 
perineal muscles, prevents bleeding, and great- 
ly facilitates the procedure. As the tendon is 
divided, the bulb retracts anteriorly, the 
transverse perineal muscle is released, and 
the apex of the prostate comes into view. 

The sound may then be removed and a 
vesical tractor introduced. There are several 
types of these available. The prostate is 
elevated into the wound and dissection of 
the fibers of the recto-urethralis muscle begun. 
This muscle lies between the rectum and pros- 
tate and hugs the capsule of the latter. If 
dissection is begun at the apex, close to the 
urethra, and completely carried out until the 
capsule of the prostate is identified, the 
danger of injury to the rectum will be avoided. 
It is possible to introduce a finger into the 
rectum as a guide but as it endangers asepsis 
it is not to be advised. By blunt dissection 
alternating with the division of the fibers with 
the scalpel, the major portion of the muscle 
is removed and can be retracted. This brings 
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the body of the prostate into view and with 
the blade of the retractor or a sponge, the 
entire surface of the prostate can be exposed. 

The fibers of the levator ani muscle come 
into view at this time and some of these seem 
to blend with the fibers of the recto-urethralis. 
In general, however, the direction of this 
muscle is anterior and posterior. It can be 
lifted from the surface of the prostate with 
the index finger, and at the same time the 
finger can be swept around until tissues to 
either side of the gland are free. At this 
point, care should be taken to recognize the 
existence of several fascial planes constituting 
the capsule of Denonvilliers. With delicate 
dissection, this capsule can be divided and 
one plane made out extending posterior to the 
anterior wall of the retrovesical space. After 
division of this first layer, a second layer 
should be identified and stripped back to the 
same point. Two fingers should then be in- 
serted into the space and the vesicles are felt 
stretched out to either side on the base of the 
bladder. Occasionally a thin layer surrounds 
them in this position, and can be broken 
through with the tip of the finger. Enuclea- 
tion is thus begun. The organs will stand a 
severe amount of traumatism and they are 
seldom ruptured in the process of enucleation. 
A gauze sponge on a holder is of assistance in 
the enucleation process and in drawing the 
entire group of retroprostatic tissues forward 
where the bladder separation of the vesicles 
can be completed under guidance of the eye. 
There is seldom any danger of injuring the 
vesicles themselves. Inflammatory changes 
usually take place in the neighborhood of the 
ampulla and between the vas and the vesicle 
in this area. In the completion of the dissec- 
tion the vas is easily ruptured, and if this 
occurs it should be tied off. Vesiculotomy or 
vesiculectomy may then be done according to 
the special demands of the operation. Vesic- 
ulectomy seems quite effective provided all 
cavities are thoroughly destroyed. If there 
is much inflammatory change around the 
ampulla and vas, as is usually noted, a small 
incision should be made here and in addition 
the prostate may be liberally incised. Often- 
times the prostate will be reduced to half the 
size following this incision. 
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Two gauze wicks are then inserted into the 
retrovesical space, the vesicles replaced, and 
two bits of rubber. tubing inserted, together 
with the drains. It is seldom necessary to tie 
a single vessel. This is particularly so if 
accurate dissection of the central tendon has 
been made. The tractor is removed, the free 
edges of the levator ani muscle are brought 
together with a double suture of chromic cat- 
gut, and the skin wound is closed with in- 
terrupted sutures. This technique differs 
mainly in the retraction of the levator ani 
muscle. In other procedures this muscle is cut 
and although more room is thus secured, not 
so good an operative result is obtained. No 
serious complications may be looked for. Re- 
tention is relieved easily by catheterization, 
and bleeding—which seldom occurs—may be 
controlled by packing. The gauze is removed 
on the second day and the rubber tubes held 
in place. These should be kept in position for 
5 or 6 days and the cavity irrigated twice 
daily during this time. Patients are allowed 
up on the eighth or ninth day and the sutures 
removed as soon as possible. The edges of the 
wound usually heal firmly by the third or 
fourth day and the center of the incision is 
kept open for drainage purposes. 

In my opinion it would seem that we are 
eventually coming to the point of view that 
suppurating complications of venereal infec- 
tions will be considered from the surgical 
standpoint. This has already taken place as 
regards epididymitis, and it is recognized that 
the possibility of sterility is much less likely 
if an epididymis is drained, provided it does 
not quiet down after a reasonable time. So 
too with attacks of acute prostatitis, prostatic 
abscess, and seminal vesiculitis. Unfortunate- 
ly, the marked diversity of opinion as regards 
perineal prostatectomy influences perineal op- 
erations and perineal procedures. Then, too, 
the incidence of impotence and other func- 
tional disturbances following an operation are 
always attributed to the operative procedure 
itself. It does not seem to me that the inci- 
dence is greater in cases so operated upon than 
in cases not operated upon and a chronic in- 
flammatory sclerotic change develops. 

Operations on the third type of prostate 
described, generally give unsatisfactory re- 


sults. These cases are of the same type that 
was formerly ‘operated upon for persistent 
discharge and the results have been identical. 
With this conception, therefore, when definite 
signs exist as to the presence of suppuration 
about the deep structures of the perineum and 
when a definite operative procedure obtains 
for the relief of this condition with no danger 
of mortality, it would seem that the indica- 
tions are clear-cut as to the method of dealing 
with it adequately. Proper drainage should 
be provided and this can be obtained most 
satisfactorily through perineal incision. 


CONCLUSIONS 


1. Acute suppuration in and about the 
seminal vesicles and prostate, which does not 
quickly respond to palliative measures, should 
be given perineal drainage. 

2. Many cases of ischiorectal, perirectal, 
and superior pelvorectal abscesses and urinary 
extravasation, have their origin in a peri- 
vesicular cellulitis and in the common treat- 
ment of the condition the original focus is 
usually entirely disregarded. In this respect 
they are analogous to peripelvic infiltration 
secondary to chronic tubal suppuration in the 
female and are equally a source of chronic 
infection. 

3. Prostatectomy and vesiculotomy are 
most effective in the treatment of acute and 
chronic joint conditions and should be prac- 
ticed more freely. Operation usually gives 
immediate relief from pain, prevents gross 
joint changes, and induces hastened resolution 
of the inflammatory areas. Drainage should 
be maintained for at least 1o days and is of 
utmost importance in the after-treatment. - 

4. Operation does not guard against re- 
currences in the rheumatic cases and sterility, 
and functional disturbances are to be reckoned 
with. Sterility is probably co-incident with 
the operation and not caused by it. 

5. The periprostatic infection with infiltra- 
tion of the ejaculatory ducts is largely con- 
tributory to the vesicular infection and free, 
adequate drainage must be provided by liberal 
prostatic incisions. 

6. In cases with remote or recent venereal 
etiology, operation may be performed without 
undue risk and the mortality is nil. 
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CHANGES IN THE CHLORIDE METABOLISM IN ABDOMINAL 
LESIONS? 


By REED ROCKWOOD, M.D., anp R. S. ANDERSON, M.D., BALTIMORE 


From the Departments of Medicine and Surgery, University of Maryland, Baltimore 


4 \HE work of Brown, Eusterman, Hart- 
man, and Rowntree; Haden and Orr; 
Dixon; McVicar, and others has em- 

phasized the importance of changes in the 
chloride metabolism in obstructions in the 
gastro-intestinal tract and in similar allied 
conditions. It is not generally recognized, 
however, how frequently such conditions may 
occur and how proper treatment, particularly 
by the administration of large doses of sodium 
chloride, may often prove to be a life saving 
measure. For this reason, therefore, we are 
reporting a series of cases all of which were 
observed in a relatively small hospital in less 
than a year’s time. 

Every surgeon is familiar with the patient 
with an abdominal lesion who comes into the 
hospital in an extremely toxic condition and 
who is recognized immediately as a bad surgi- 
cal risk. An analysis of the symptoms pre- 
sented by these patients shows that they fall 
into two general groups: first, those due to the 
pathological lesion present, and second, those 
due to the associated toxemia. The death of 
the patient may be due to either the toxemia, 
to the original lesion, or to both. This point 
of differentiation is an important one, for with 
proper medical treatment the symptoms due 
to the toxemia may frequently be relieved, 
thus preventing the death of the patient from 
this cause, or at all events may make him a 
much better risk for operative procedures 
which will relieve the underlying pathological 
condition. 

The symptoms of the toxzemia for purposes 
of discussion may be grouped as follows: 


DEHYDRATION AND ITS CONSEQUENCES 


Dehydration seems to be primarily due to 
the decreased fluid intake and to the increased 
vomiting frequently seen in such patients. 
In addition to the dry inelastic skin, parched 
tongue, and other general manifestations of 
dehydration we also are apt to find a high 
hemoglobin due to concentration of the blood 


and an oliguria. In the later stages albumin, 
casts, and red blood corpuscles may also be 
found in the urine. 


VOMITING 


Vomiting is seen in many such patients and 
adds to the severity of the toxemia due to the 
tremendous losses of water and chloride which 
may occur in the vomitus. A gastric dilata- 
tion is frequent and large. quantities of fluid 
may be found in the stomach on aspiration, 
even though actual vomiting is slight or ab- 
sent. Vomiting, however, is not essential for 
the production of this syndrome, since low 
chloride figures in the blood have been ob- 
served both experimentally and clinically in 
the absence of vomiting. Functional vomiting 
may even be severe enough to produce the 
syndrome in the absence of any organic lesion. 


CIRCULATORY SYMPTOMS 


The patients are commonly seen in a shock- 
like state with a weak, thready pulse and low 
blood pressure. The asthenia is often pro- 
found. The patients may become drowsy or 
semicomatose or even delirious, symptoms 
which are most probably due to circulatory 
disturbances in the brain. Such a condition 
is sometimes difficult to distinguish from ordi- 
nary surgical shock and the presence of the 
changes in the blood to be described later 
often is a very helpful point in the differentia- 
tion. In some cases a peculiar scarlet flush 
may be seen over the face apparently due to 
local vasodilatation. 


NEUROMUSCULAR IRRITABILITY AND 
TETANY 


When the carbon dioxide combining power 
in the blood reaches the vicinity of too vol- 
umes per cent, general fine muscular twitch- 
ings and various tetanic manifestations, even 
actual convulsions, may be observed. This 
level of carbon dioxide at which tetany de- 
velops is only approximate rather than abso- 


1Read before the annual meeting of the Medical and Chirurgical Faculty of Maryland, April 28, 1927. 
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TABLE I.—UNTREATED CASES WITH LOW 
BLOOD CHLORIDE 


| 
mal | 
values) 


og 


Date 


ber 





Chlo- 
ride 
275— 

325 
mg. 


275 


36 





Perforated typhoidal ulcer with 
peritonitis. Died 12-23. 





Chronic constipation with ab- 
dominal mass undiagnosed. 
Nausea and vomiting. Dis- 
missed. 





Chronic constipation with tran- 


sient fecal impaction. Re- 


covery. 





Idiopathic hemorrhagic perito- 
nitis. Operation ro-15. Re- 
covery. 





Appendectomy for acute appen- 
dicitis 8-25. Postoperative 
peritonitis pneumonia. 
Recovery. 


and 





2-21. Gastro-enterostomy for 
carcinoma of head of pancreas. 
Died 2-12 of postoperative 
shock. 





Admitted 2-25 in acute attack 
of chronic cholecystitis. Re- 
covered without operation. 





Strangulated inguinal hernia. 
Operation 11-12. Recovery. 





Carcinoma of gal! bladder. 
Cholecystectomy 9-23. Died 
of cerebral hemorrhage 10-5. 





Operated upon for perforated 
gastric _ulcer with peritonitis 
1-3. Began vomiting from 
secondary obstruction 1-20. 
Re-operated upon 1-24. Re- 
covery. 








Reaction 2 days after operation 


or acute intestinal obstruc- 
tion. Recovery. 

Ventral hernia with acute uri- 
nary retention. Cystoscopy 
9-18. Recovery. 




















| 
| 
| 
| 


| 





Toxemia from burn. Recovery. 





Acute attack of chronic chole- 
cystitis. Recovery without 
operation. 





| Biliary colic with much vomit- 
ing. Recovery without op- 
eration. 





10-26. Cholecystectomy. Sur- 
geon notes, “‘ Course following 
operation was rather stormy.” 
Recovery. 











| Operated upon for ruptured ap- 


Cecal tuberculosis. 


pendix and peritonitis 1-13. 
Died 1-15. 





Acute attack of cholecystitis. 
Recovery without operation. 





Cerebro- 
spinal syphilis. Protracted 
vomiting. ‘Transferred to 
sanitarium. 


Nor- 
mal 
values 
Num- 
ber 








Date 
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TABLE I.—CONTINUED 


c hlo- 
ride 
275 

325 


— 


Bioop CHEMISTRY 


CO2 
50-70 
vol. 

uf 
C 


65 





| N. P. 
N. 
25-35 
mg. 


Diagnosis and remarks 


9-1 laparotomy 
for acute pancreatitis. 
9 9- 


and drainage 
Died 


C chronic nephritis and | hyperten- 
sion. Discharged unimproved . 


Died 6 hr. 
without op- 


General peritonitis. 
after admission 
eration. 

Fre setured pelvis with tearing of 
urethra. Instrumental dilata- 
tion. Recovery. 

9-2 herniotomy. Much post- 
operative vomiting and sin- 
gultus. Recovery. 


Brain abscess with vomiting. 


died 3-27. 
3-19 hemip lesa. ‘Died 
bronchoy neumonia. 


4-6 of 

Bichloride poisoning. Died. 

8-4 laparotomy for acute ap- 
pendicitis and general perito- 
nitis. Died 8-4. 


8-2 ca@sarean section 8-14 
vomiting. 8-17 operated for 
acute intestinal obstruction 
and died on table. 
Postopera- 


Diabetic gangrene. 
Terminal 


tive gas gangrene. 
jaundice. Died 4 7 

4-25 secondary operation for 
previous perforated gastric ul- 
cer and peritonitis. Died 
4-20. 

Hernioteny 10-21 for 
cerated inguinal hernia. 
covery. 


incar- 


Re- 


14 appendectomy and drain- 
age for ruptured appendix 
and general peritonitis. 7-17 
postoperative ileus. Died 
7 20. 

Bichloride - poisoning. g. Recovery. 
nia om 

Operated 2-27 for a fa 
femoral hernia. Died 2 

Five day history of acute con- 
stipation and painless vomit- 
ing without distention. All 
symptoms relieved by ca- 
thartic. Recovery. 





SUMMARY 


|Cases with chlorides} Cases with chlorides 


below 260 mg. 
per 100 c.cm. 


above 260 mg. 
per 100 c.cm. 





rere 
on a, Ee 
Mortality, per cent 





18 18 
II 
61 
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lute. The mechanism by which such an 
alkalosis produces tetany is still unknown. As 
far as we know all cases which were formerly 
called gastric tetany fall into this group. 


CHEMICAL CHANGES IN THE BLOOD AND 
URINE 


Three changes may occur in the blood: (1) 
a fall in the chloride content!; (2) a rise in the 
carbon dioxide combining power thus produc- 
ing an alkalosis; and (3) a rise in the non- 
protein nitrogen of the blood. Of these the 
fall in chloride content appears to be primary 
and may or may not be associated with the 
other changes described. 

It has not yet been accurately determined 
just what becomes of this chloride which dis- 
appears from the blood. The vomitus will 
account for some of it, but as we have men- 
tioned above some patients do not vomit. 
The chloride content of the urine is low so 
that it is not explained on the basis of an 
increased excretion. 

In a general way the rise in the carbon di- 
oxide combining power parallels the fall in 
chloride, but careful studies of the inorganic 
content of the blood in terms of millequiva- 
lents have shown that the relation is not a 
constant one and that other factors must be 
cperative. 

Occasionally acetone bodies may be found 
in the urine at the same time that the carbon 
dioxide combining power is high. This may 
give the physician who is relying upon uri- 
nalysis the false impression that the patient 
is suffering from acidosis. If this leads to the 
administration of sodium bicarbonate, the 
condition of the patient will be made worse. 
The reason for the presence of the acetone 
bodies is that there is insufficient glucose being 
oxidized by the body to permit the complete 
combustion of the fatty acid formed from the 
food and body fat, and this condition is re- 
lieved by the administration of glucose. 

The rise in non-protein nitrogen is due to 
two causes: first, an increase in the destruc- 


1In reading literature upon chloride content of the blood, careful 
note must be made of the methods employed in the test and its *calcula- 
tion. The normal figures for plasma and whole blood differ so the reader 
must know which has been used for the test. The chloride content is 
usually cz alculated as sodium chloride, which is not strictly correct since 
it is based upon the assumption that all the chloride is bound as sodium. 
The figures in this paper are for the chloride in whole blood determined 
by the Whitehorn method. 
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tion of tissue protein, which is also shown by 
an increase in the non-protein nitrogen in the 
urine, and later in the disease an actual toxic 
renal lesion which can also be demonstrated 
by a fall in the phthalein excretion. 

We have attempted to show the type of 
case in which this syndrome of toxemia occurs 
by taking from our laboratory records all cases 
in which a low chloride was found in the blood 
and then finding in what clinical conditions 
these figures occurred. These cases are called 
untreated in the sense that the record of only 
one blood examination is available to us. 
They are arranged in Table I in the order of 
their decreasing chloride content. It will be 
noted that in patients in whom the blood 
chloride was between 260 and 275 milligrams 
per 100 cubic centimeters, the mortality was 
not extremely high. Apparently individuals 
with this mild degree of toxemia are able to 
recover with ordinary methods of treatment. 
As the chloride content of the blood falls be- 
low 260 milligrams, however, the mortality 
becomes progressively higher and higher. The 
difference in death rate is clearly shown in the 
summary at the end of the table. It will be 
noted that the vast majority of these condi- 
tions is due to lesions within the abdomen. 

The physician often wishes to know in what 
type of case the patient and laboratory should 
be burdened with the time and expense of 
these blood tests. We would suggest tenta- 
tively, since the statement may be modified 
by further experience, that such procedure is 
indicated in the presénce of (1) partial or com- 
plete obstruction in the gastro-intestinal tract; 
(2) general peritonitis when any degree of gen- 
eral toxemia is present; (3) protracted vomit- 
ing from any cause; (4) burns with much 
toxemia; (5) marked abdominal distention in 
medical cases; (6) any other abdominal lesion 
showing the type of toxemia previously de- 
scribed. 

To avoid an unnecessary amount of labora- 
tory work in this group, it should be remem- 
bered that the patients must be extremely sick 
and toxic before significant chemical changes 
occur in the blood. Therefore, it is unneces- 
sary to resort to the laboratory when only a 
slight degree of vomiting, dehydration, and 
other symptoms are present. The only excep- 
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TABLE II.—TREATED CASES WITH LOW TABLE II.—CONTINUED 


BLOOD CHLORIDE — rs 
Bioop CHEMISTRY 


F Bioop CHEMISTRY 
Nor- Bhd = ee eS s * 4% Diagnosis and remarks 
mal Chlo- 

values ride | Coz | N.P. 

Num- 275- | 50-70 N. 
ber 325 | vol. | 25-35 

mg. | 0/o | ™8- 


Diagnosis and remarks 





| Epidemic encephalitis with va- 























Partial intestinal obstruction 
from adhesions. 

Acetonuria 4 plus throughout. 

Recovery without operation. 





Intermittent pyloric obstruction 
from retroperitoneal malig- 
nancy. 

Exploration. 

Died from asthenia and shock. 





Strangulated Richter’s hernia 
with perforation and perito- 
nitis. 

Before operation 1-23. 

During treatment. 

Died 1-25. 





Ruptured appendix. General 
peritonitis. 

Before operation and treatment. 

During chloride treatment. 

During chloride treatment. 

During chloride treatment. 


| During chloride treatment. 
| Secondary intestinal obstruction. 


Release of old adhesions and 
enterostomy. 

Chloride treatment continued. 

Recovery. 





Vicious circle following gastro- 


enterostomy. 
—_ operation. Before treat- 


nt. 
After treatment. 





Ruptured appendix with diffuse 
peritonitis. Operated 8-18. 
Postoperative ileus before treat- 

ment. 
Chloride treatment. 
After enterostomy for ileus. 
Chloride treatment. 
Chloride treatment. Recovery. 








Gangrenous appendicitis. Ileus. 
Peritonitis. 

Before operation. 

After treatment. Recovery. 





‘Ruptured appendix, with general 
peritonitis. 
Five days after surgical] drain- 


| age. | ° 
| Chloride treatment (insuffi- 


cient). : 
Chloride treatment (insuffi- 
cient 


| Chloride treatment (insuffi- 


cient). 


| 4-27, drainage pelvic abscess. 
5-2, 





Partial intestinal obstruction 
from adhesions. 

Before treatment. 

After beginning of treatment. 


| After operation. 


Convalescent. Recovered from 
obstruction but died 10-19 
from pneumonia. 





| Complete obstruction by inter- 


na! hernia. 


| Operated 8-20 before treatment. 
| After treatment. 
Convalescent. Recovery. 





gus palsy and ileus. 


Treatment with chlorides begun. 





Died from encephalitis 7-30 


Cholecystectomy. 
Postoperative gastrectasis. 
Recovery after treatment. 








Prostatectomy. 

Postoperative vomiting and sin- 
gultus. 

Recovery afte after treatment. 





| Neurotic vomi vomiting of pregnancy. 

Admitted. Acetone 4 plus. 

Treated by sodium bicarbonate. 

Alkali discontinued. Acetone 
still present. 

Acetone plus. 

Acetone ee. 








| Gunshot wound of ‘abdomen 
with intestinal perforation. 
Laparotomy and suture. 


Chloride treatment. 


| Drainage of extraperitoneal ab- 
scess 
| Reduction of herniated intes- 
| | | _ tines through incision. 
| 2-25 | 280 38 Died. 
| Pneumococcus peritonitis. 
| Drainage. Postoperative ileus. 
| Chloride treatment started. 


Toxzmia controlled but patient 
died 3-24 of bronchopneu- 


monia and empyema. 


tion to this rule is in patients to whom sodium 
bicarbonate has been administered when an 
extremely high carbon dioxide combining 
power may be found in individuals who are 
ambulant and complaining of only the very 
mildest symptoms such as headache, anorexia, 
malaise, etc. 

The aims of treatment in such patients are 
twofold. The medical management attempts 
to relieve the toxemia. ‘The indication for 
surgical treatment is to remove the primary 
condition. The closest co-operation between 
physician and surgeon is essential at all times 
if the life of the patient is to be saved. 

The treatment for the toxemia consists of 
four measures vigorously and consistently car- 
ried out: 
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1. The administration of water by all pos- 
sible routes and in practically unlimited quan- 
tities, unless there are other contra-indica- 
tions. This measure is designed to relieve the 
dehydration, to counteract the factor of shock, 
to promote diuresis and thus to aid excretion 
of water and nitrogen by the kidney. Only 
when these results have been achieved can the 
patient be said to have had sufficient fluid. 

2. The administration of glucose. The ni- 
trogen metabolism in a fasting patient is high 
due to the fact that he is burning large quan- 
tities of protein from his own tissues. Inges- 
tion of even moderate quantities of glucose 
spares the nitrogen metabolism considerably. 
By the use of protein-sparing food, the pro- 
tein metabolism may be reduced to at least a 
third of the fasting metabolism. This is of 
particular importance since as we have shown 
above the protein catabolism is much in- 
creased in these conditions. Concentrated glu- 
close solutions intravenously also have a very 
marked diuretic action which is of value in 
conditions associated with oliguria. Because 


of the frequent association of vomiting with 
the lesion it is only occasionally that enough 
glucose can be administered by mouth. Ten 


per cent glucose intravenously at least twice 
a day is commonly used but this can be readily 
increased to 25 per cent without danger. It is 
safest in all intravenous work not to give more 
than a total volume of 500 cubic centimeters 
at one time. One thousand cubic centimeters 
can be given, however, if the injection is made 
at a very slow rate. Glucose can also be given 
by rectum in concentrations up to 25 per 
cent, although the absorption is variable. 

3. The administration of sodium chloride. 
Many surgeons state that they use sodium 
chloride in the treatment of all cases of intesti- 
nal obstruction but close inquiry usually dis- 
closes the fact that they are referring to 
normal (0.9 per cent) sodium chloride solu- 
tion. The doses necessary for the proper treat- 
ment of such cases are relatively enormous. 
Haden and Orr suggest that 1 gram per kilo 
of sodium chloride be given as an initial dose 
in acute intestinal obstruction and then the 
subsequent doses regulated by the chloride 
content of the blood. They report that in one 
patient 90 grams of sodium chloride was given 
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during the first 36 hours after admission. 
Only 1.8 grams of this appeared in the urine 
and the blood chlorides did not rise above 
normal, showing that the body tissues needed 
and utilized this enormous supply. To give 
the patient this much sodium chloride as iso- 
tonic saline would have required the absorp- 
tion of ro liters in 36 hours subcutaneously 
and by rectum. Subcutaneous and rectal in- 
fusions should not be neglected, but in addi- 
tion it is necessary to use other routes. For 
mild cases of toxemia the intravenous injec- 
tion of 1 to 2 per cent sodium chloride and 
glucose can be used. In the severer cases 10 
per cent sodium chloride is necessary. If an 
enterostomy has been performed, sodium 
chloride can be placed directly in the bowel. 

The only guide to the adequacy of the 
chloride dosage is the content of the blood in 
chloride. In the case of toxic patients this 
should be determined daily. If the figure for 
chloride is below normal, it indicates that in- 
sufficient chloride has been administered dur- 
ing the preceding 24 hours. 

The administration of chloride also causes 
a fall in the carbon dioxide combining power 
if this be elevated, and the additional admin- 
istration of hydrochloric acid or calcium or 
ammonium chloride does not appear to be 
necessary. In the case of tetany due to alka- 
losis this might be considered as an emergency 
measure, however. The combination of glu- 
cose, water, and salt also causes a restora- 
tion of non-protein nitrogen to normal levels. 

4. Gastric lavage. Large quantities of fluid 
often accumulate in the stomach of such pa- 
tients and this as well as the tendency to 
vomiting is often greatly improved by fre- 
quent gastric lavage if there is no contra- 
indication from the surgical standpoint. This 
probably acts by tending to restore muscular 
tone in the gastro-intestinal tract which is 
notoriously defective in such patients and will 
tend to relieve any tendency to gastromesen- 
teric ileus if the latter be present. 

The results of this form of treatment are 
shown in Table II as well as the results in 
some cases which were inadequately treated. 
Brief summaries of these patients are given 
below. It will be noted that the chlorides in 
these patients in most cases are well below 260 
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milligrams and hence are in the group which 
Table I shows to have a high mortality. 

In observing these patients clinically the 
correlation between the relief from the tox- 
emia and rise in blood chlorides is striking and 
one gains the impression that the blood chlo- 
ride test forms a very reliable guide to the 
progress of the toxemia. It must not be for- 
gotten, however, that many of the symptoms 
may be caused by the abdominal condition or 
by other factors rather than by the toxemia. 
It is difficult to describe on paper the striking 
clinical change which sometimes occurs in 
these patients after treatment has been begun. 


CASE REPORTS (TABLE II) 


CasE 1. A nurse entered the hospital with a par- 
tial intestinal obstruction probably due to old post- 
operative adhesions. The urine showed large quan- 
tities of acetone throughout her entire stay in the 
hospital, but, in spite of this, the findings in the 
blood were those of toxemia with alkalosis. She 
recovered under medical management without op- 
eration and a repetition of the blood chemistry 
showed that the figures had returned to normal. 

Case 2. An elderly male entered the hospital with 
a history of intermittent pyloric obstruction and an 
abdominal mass. The chemical studies showed mod- 
erate signs of toxemia. The patient’s condition im- 
proved under gastric lavage. An exploratory opera- 
tion revealed a retroperitoneal malignancy which 
was left undisturbed. On the day following the op- 
eration he went into a shock-like state from which 
he eventually died. The question arose as to whether 
the condition was one of shock due to recurrence of 
his gastro-intestinal toxemia or simple postopera- 
tive surgical shock. Chemical studies showed that 
the latter was the case. 

Case 3. A white male, aged 55, was admitted to 
the University Hospital, January 23, 1927, after an 
illness of 4 days’ duration. At operation a strangu- 
lated Richter’s hernia was found on the left side. A 
portion of the gut which had become invaginated in 
the internal ring was perforated and a localized peri- 
tonitis had developed. The patient was in very bad 
condition. An enterostomy was performed and the 
abdomen drained. Previous to the operation he had 
been given 500 cubic centimeters of 5 per cent so- 
dium chloride and 1o per cent glucose solution and 
also 800 cubic centimeters of isotonic sodium chloride 
solution subcutaneously. Following the operation 
he was given 500 cubic centimeters of 5 per cent 
sodium chloride and 10 per cent glucose twice daily 
during the first day and once the second day. The 
patient died the second day after operation. Except 
for the retention of non-protein nitrogen probably 
indicating renal failure, the blood at the time of his 
death was normal. 


CasE 4. A white male, aged 23, was admitted to 
the University Hospital, January 4, 1927, after an 
illness of 3 days’ duration which was diagnosed as 
ruptured appendix with peritonitis. At operation 
the appendix was found to be gangrenous and a 
general peritonitis had developed. The appendix 
was removed and three drains were inserted. 
Isotonic sodium chloride solution had been adminis- 
tered both by rectum and by subcutaneous injection 
as soon as the patient entered the hospital. Two 
days following the operation, the patient developed 
a paralytic ileus with obstruction, vomiting a large 
quantity of fecal material. Five hundred cubic cen- 
timeters of 5 per cent sodium chloride and ro per 
cent glucose were given intravenously twice a day, 
the stomach was lavaged, and a duodenal tube left 
in place. Enemas were given but were only slightly 
effectual. The blood picture returned to normal 
under this treatment and the toxemia subsided. 

On January 11, the patient became completely 
obstructed. A second operation was done and a com- 
plete obstruction of the small bowel was found. The 
obstruction was produced by the matting together 
of the small intestine by adhesions. The obstruction 
was released and an enterostomy was performed. 
This secondary obstruction was accompanied by a 
recurrence of toxemia and a fall of the chlorides in 
the blood. The patient returned to the ward in very 
bad condition. Intravenous medication was again 
administered twice a day and the stomach was 
lavaged at intervals. Very profuse drainage was ob- 
tained through the enterostomy opening. This treat- 
ment was continued for nearly 4 days following the 
second operation and from this time on he made a 
very satisfactory recovery. The patient was dis- 
charged from the hospital on February 27 in satis- 
factory condition although there was still a slight 
discharge from the enterostomy opening. 

CasE 5. A white male, aged 37, was admitted to 
the University Hospital on October 5, 1926, with a 
diagnosis of chronic duodenal ulcer with partial ob- 
struction of the pylorus. The patient had been op- 
erated upon 3 years ago for perforated duodenal ulcer 
and had been well until several months previously 
when he began to have recurrence of his dyspepsia. 
A posterior gastro-enterostomy was done on October 
6 for a large, indurated ulcer which almost cém- 
pletely obstructed the pylorus. Six days following 
the operation, he began to vomit large quantities of 
greenish material. At this time it was thought that 
possibly an obstruction had taken place in the area 
of the distal loop, but later it was decided that a 
vicious circle had developed. Intravenous medica- 
tion was begun, 500 cubic centimeters of 5 and 10 
per cent glucose with salt being given twice a day 
for 3 days. The patient was allowed only small 
amounts of water by mouth. The duodenal tube 
was passed at different intervals. After the third 
day of intravenous medication the patient seemed 
to be in much better condition. During the entire 
course of this treatment, the patient’s skin was moist 
and his output was good. From this time he made 
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a very satisfactory recovery and was discharged 
October 29. 

Case 6. A white female, aged 30 years, was ad- 
mitted to the University Hospital on August 18, 
1926, with a diagnosis of acute appendicitis of 24 
hours’ duration. The patient was also 54 months 
pregnant. At operation, an acute gangrenous ap- 
pendix was found with diffuse peritonitis. The 
appendix was removed, four drains were inserted, 
and the patient improved slowly. On the third day 
following operation she developed a marked para- 
lytic ileus and began to vomit profusely. Enemas 
were given; and the stomach was washed out but 
this did not relieve her. On the basis of the chemical 
changes in the blood, intravenous medication was 
begun, 1o per cent glucose and 5 per cent sodium 
chloride solution being used. During the first day 
350 cubic centimeters were given three times, and 
400 cubic centimeters of the same solution were given 
twice on the second day. Enema and lavage were 
repeated as often as necessary. The enemas were 
never effectual, but at each lavage there was re- 
moved a large quantity of brownish fecal material. 
On the sixth day of intravenous medication, the pa- 
tient’s general condition seemed somewhat better, 
but the distention and obstruction were not re- 
moved. Under local anesthesia, a colostomy was 
done, the transverse colon being used. A large 
amount of gas escaped at operation. The patient 
seemed remarkably improved. Intravenous medica- 
tion was continued: 400 cubic centimeters of 10 per 
cent glucose and 2 per cent sodium chloride solution 
being given twice daily for 3 days. Lavage and 
enema were still continued. Three hundred cubic 
centimeters of 5 per cent salt solution were put di- 
rectly into the enterostomy tube on two occasions. 
Following this treatment the patient seemed much 
improved but aborted on the eleventh day after the 
first operation. From this time on she made a very 
satisfactory recovery and was discharged on Sep- 
tember 19 as cured. 

CasE 7. A white male, aged 35, was admitted to 
the University Hospital on August 6 with a rup- 
tured appendix and peritonitis of 3 days’ duration. 
On admission the patient was very toxic and had 
been vomiting at intervals for 2 days. On the basis 
of the chemical findings in the blood 500 cubic centi- 
meters of 5 per cent sodium chloride and 10 per cent 
glucose were given intravenously before operation. 
At operation a ruptured appendix with diffuse peri- 
tonitis was found. The appendix was removed and 
the abdomen was drained. The patient was given 
1,000 cubic centimeters of the same solution intra- 
venously in the first 12 hours after operation. The 
blood was taken for analysis the following day with 
the result shown. The patient made a satisfactory 
recovery and was discharged from the hospital on 
August 26. 

Case 8. A white male, aged 16, was admitted to 
the University Hospital on April 7, 1926, with a 
diagnosis of ruptured appendix and general perito- 
nitis of 4 days’ duration. At operation the appendix 
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was removed and the abdomen drained. Five days 
after the operation the patient developed a paralytic 
ileus and began to vomit large quantities of brown- 
ish material. The stomach was washed out and 
enemas were given. No intravenous medication was 
given at this time but only isotonic saline. Sixteen 
days after operation he developed a pelvic abscess 
which was opened April 27. There was considerable 
hemorrhage from the abscess cavity and the patient 
was in a critical condition. At this time the patient 
was given the first intravenous injection of 2 per 
cent sodium chloride and 10 per cent glucose but he 
died on May 2. It will be noted that at no time 
was sufficient sodium chloride given to bring the 
blood chloride to normal; hence the associated 
toxemia was insufficiently treated. 

CasE 9. A white woman, aged 50, was admitted 
to the University Hospital on August 27, because 
of partial intestinal obstruction of 4 or 5 days’ dura- 
tion. This was apparently due to adhesions from an 
operation for appendiceal abscess 3 years previously 
at which time the appendix was not removed but 
the abscess merely drained. On admission to the 
hospital the patient was in a state of profound shock 
with a rapid pulse, markedly distended abdomen, 
and fecal vomiting. On the basis of the chemical 
changes in the blood, intravenous medication was 
commenced. During the first 2 days one liter of 
5 per cent sodium chloride solution and to per cent 
glucose were given and 500 cubic centimeters were 
administered on the third and fourth days. Very 
little was given by mouth at this time but the stom- 
ach was washed out repeatedly and enemas were 
given. The patient’s condition on the fifth day after 
admission had improved some but she still had par- 
tial obstruction. She was operated on September 1 
and many adhesions were found to be present and 
the gut was firmly adherent to the old scar causing 
obstruction. The adhesions were released and the 
obstruction corrected. Four hundred cubic centi- 
meters of the intravenous medication described 
above were given daily for 4 days. The stomach 
was washed out and enemas were given which were 
now more effectual. She improved very much for 
the next few days but on the tenth day after opera- 
tion she developed a fecal fistula, her wound broke 
down and the fecal fistula drained for 4 or 5 days 
and then closed. She improved very rapidly for the 
next few days except for heart attacks. Three weeks 
from the day of operation she developed a broncho- 
pneumonia and died a few days later, although for 
a long time previously there had been no symptoms 
of obstruction or toxemia and the blood was normal. 

CasE 10. A colored male, aged 12 years, was 
admitted to the University Hospital on August 20, 
with symptoms of intestinal obstruction of 7 days’ 
duration. The patient was markedly dehydrated, 
the abdomen was greatly distended, the pulse was 
rapid, and the patient was in a state of shock. An 
enema was given but was not effectual. Five hun- 
dred cubic centimeters of 5 per cent sodium chloride 
solution and 10 per cent glucose were given soon after 





er es ve ew 


\v 


p 
r 
I 

1 
; 
e 
1 

h 
e 
r 


nome i 


ROCKWOOD, ANDERSON: CHLORIDE METABOLISM IN ABDOMINAL LESIONS 359 


admission. A few hours later the patient was oper- 
ated on. An internal hernia was found, which con- 
sisted of a large portion of the small bowel passing 
through the foramen of Winslow into the lesser peri- 
toneal cavity. The proximal loop was markedly dis- 
tended and the distal loop collapsed. The hernia 
was reduced, and the patient was returned to the 
ward in fair condition. Nothing was given by mouth 
and enemas were ordered as necessary. Three hun- 
dred and fifty cubic centimeters of intravenous solu- 
tion were given twice daily for 3 days. On the tenth 
day after operation the patient developed a fecal 
fistula which closed spontaneously in 3 or 4 days. 
He was discharged from the hospital September 24 
in good condition. 

CasE 11. This patient entered the hospital with 
an acute epidemic encephalitis. It was characterized 
by medullary symptoms including an almost total 
paralysis of the vagus resulting in marked abdominal 
distention due to paralytic ileus. The development 
of the chemical signs of toxemia secondary to this 
ileus can be observed in the table. Chloride treat- 
ment was commenced and, although he died from 
respiratory and renal failure, the blood chlorides at 
the time of his death had been brought up to normal. 

CasE 12. A white female, aged 48, was admitted 
to the University Hospital, March 24, 1927, with 
a diagnosis of cholecystitis of several months’ dura- 
tion. At operation a very much inflamed gall blad- 
der was found but no stones. In addition to a 
cholecystectomy the appendix and a cystic ovary 
were removed. Three or four days following opera- 
tion, the patient developed a marked paralytic ileus 
with great distention and began to vomit large 
amounts of brownish material. A duodenal tube was 
passed and enemas were given. Four hundred and 
fifty cubic centimeters of 5 per cent sodium chloride 
and ro per cent glucose were given twice a day for 
2 days and then 450 cubic centimeters of 2 per cent 
sodium chloride and to per cent glucose three times 
a day for 2 days. The patient’s condition improved 
and she made a satisfactory recovery. 

CasE 13. A white male, aged 60, was admitted to 
the University Hospital, February 14, because of 
hypertrophy of the prostate and increasing symp- 
toms of obstruction of 7 months’ duration. On en- 
trance the patient was in very bad condition, and 
seemed to be on the verge of uremia. He was given 
large amounts of fluid for 10 days and then a supra- 
pubic cystotomy was done on February 23. The 
prostate was removed on March 8. Following this 
operation the patient was very sick and toxic and 
began vomiting. For 3 days the patient was given 
goo cubic centimeters of 5 per cent sodium chloride 
and 10 per cent glucose intravenously. The urine 
output became much better, the toxic symptoms 
subsided and his vomiting ceased. The patient made 
a very satisfactory recovery and was discharged 
‘rom the hospital as cured on April 4. 

CasE 14. This patient entered the hospital with 
vomiting of pregnancy. Because of the presence of 
large quantities of acetone in the urine she was 


thought to be suffering from acidosis and was given 
2 per cent sodium bicarbonate by rectum. The blood 
chemistry on the succeeding day, however, showed 
a marked alkalosis which had probably been aggra- 
vated by the alkali treatment. That this was not 
the only factor is shown by the persistence of the 
acetonuria and alkalosis after the discontinuance of 
alkali therapy. 

CasE 15. A colored male, aged 25, was admitted 
to the University Hospital February 13 following a 
gunshot wound of the abdomen a few hours previ- 
ously. The bullet had penetrated the abdomen near 
the midline just below the umbilicus. Immediate 
operation showed ten perforations in the small in- 
testines and a great deal of blood in the peritoneal 
cavity. The perforations were closed and the abdo- 
men was drained. The patient was in shock when he 
left the operating room. Two days later he became 
much distended, began to complain of abdominal 
pain, and vomited. The chemical findings in the 
blood at this time are shown in the table. A duo- 
denal tube was passed, the stomach was washed out, 
an enema was given, and 1,000 cubic centimeters of 
5 per cent sodium chloride and 10 per cent glucose 
were given daily. The patient’s condition improved 
and he was started:on small amounts of water by 
mouth. He later developed a huge extraperitoneal 
abscess in the right iliac region, which was opened 
on February 23. At this time the bullet was located. 
The crest of the ilium had been fractured, and there 
was a huge abscess present which later had broken 
into the peritoneal cavity. This was drained. The 
day following this operation the patient’s abdominal 
wound broke down and his intestines came out on 
the abdominal wall. This was repaired immediately 
but the patient was in a very bad condition. A liter 
of intravenous solution was given daily for the next 
2 days, and a duodenal tube was passed siphoning 
off a large amount of brownish material. The pa- 
tient’s condition grew gradually worse, and he died 
the following day, February 25. A chemical analysis 
of the blood shortly before his death showed it to 
be normal. 

CasE 16. A white male, aged 20, was admitted to 
the University Hospital on March 1, 1927, with a 
diagnosis of generalized peritonitis of several days’ 
duration. He had had bronchitis for several days 
previous to his abdominal symptoms. At operation 
a generalized peritonitis was found, and a large 
amount of pus was removed from the abdomen. 
Much fibrin was present. Cultures were made which 
grew staphylococcus and pneumococcus. There was 
no real pathology to account for the generalized peri 
tonitis, therefore the operative diagnosis was a pneu- 
mococcus peritonitis. A few days following the op- 
eration, a paralytic ileus developed and the patient 
began vomiting. Intravenous medication was begun, 
5 per cent sodium chloride and to per cent glucose 
being used twice daily for 2 days. The stomach was 
washed out and enemas were given. The patient’s 
condition improved. The following day 2 per cent 
sodium chloride and 1o per cent glucose were given, 
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a liter a day for 2 days. The patient’s condition 


seemed so much improved that further intravenous 
medication was stopped. Eleven days following op- 
eration he developed pneumonia and 7 or 8 days 
later an empyema, from which were aspirated 700 
cubic centimeters of foul smelling watery material 
containing bacillus coli. A few days later the chest 
was again aspirated and pus was withdrawn. Thor- 
acotomy was now performed and the patient lived 
only 48 hours longer, dying from a terminal broncho- 
pneumonia. 
SUMMARY 


1. Fifty-two cases of conditions with a low 
blood chloride are reported. Most of these are 
associated with abdominal conditions. These 
occurred in less than a year’s time in a rela- 
tively small hospital. This high frequency in- 
dicates that this form of toxemia is much 
more common than is generally realized and 
is probably being overlooked in many insti- 
tutions. 

2. A fallin the blood chlorides in such cases 
below 260 milligrams per 100 cubic centime- 
ters is accompanied by a distinct rise in mor- 
tality if untreated. 

3. Clinical indications for the ordering of 
the necessary blood chemical tests by the 
physician are given 
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4. Proper treatment of the patient along 
metabolic lines in many cases lowers the mor- 
tality and makes the individual a better risk 
for operation. 
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IMPORTANCE FOR DIAGNOSIS 
TUMOR' 


By Pror. Dr. GUSTAV ALEXANDER, VIENNA, AUSTRIA 


wishes to conceive fully a disease beyond 

the anatomical borders of the organ of 
hearing, the symptoms must be classifted into 
the following groups: (1) symptoms as re- 
vealed by endoscopy together with disturb- 
ances of function of the ear; (2) mastoidal 
symptoms; (3) cerebral symptoms; and (4) 
general symptoms. 

The examination of the patient must be 
adapted to such grouping. The diagnostic 
importance of the ear examination is charac- 
terized by the fact that two of these four 
groups concern the ear. We may say that our 
diagnostic and therapeutic success with intra- 
cranial otogenous diseases is due to this 
systematic arrangement of the examination 
and that on the basis of the complete con- 
sideration of such symptomatology, the diag- 
nosis follows as a natural sequence. 

By degrees it has been found that a whole 
series of ear findings may be considered char- 
acteristic of certain intracranial changes. If 
the cerebral and general symptoms in a case 
point to an otogenous complication, the ear 
findings alone may help us to localize to a 
certain degree the complication in the cranial 
cavity. When otology became of importance 
in neurological surgery, it became necessary 
not only to study exactly the findings of the 
ear, but to broaden our knowledge beyond the 
dominion proper of otology into neurology. 
However, the diagnostic importance of ear 
findings is recognized when one can localize 
intracranial disease by means of them in con- 
junction with the cerebral and general symp- 
toms. Thus, sinus phlebitis is indicated by 
the sudden cessation of ear suppuration. Sup- 
puration of the attic suggests an abscess of 
the temporal lobe; suppuration of the antrum 
with retention suggests a para-otitis interna; 
and hypotympanal suppuration, especially 
with hypotympanal cholesteatoma suggests a 
bulbus phlebitis and a bulbus thrombosis. 
Postmastoidal pain indicates a _perisinous 


[' FROM the diagnostic standpoint one 


1Presented before the Clinical Congress of the American College of Surgeons, Detroit, October 3-7, 1927. 


abscess, and labyrinthine suppuration suggests 
a cerebellar abscess. Of course we cannot 
diagnose such intracranial diseases by means 
of the ear findings alone, but they give us a 
reliable indication to the proper diagnosis. 

In all of the examples mentioned, the affec- 
tion of the ear indicates the primary disease 
and the intracranial complication will in- 
dicate the secondary disease, viz., the intra- 
cranial symptoms are subordinate to the ear 
symptoms. 

Notwithstanding the above conditions, it 
may be that the ear findings and the cerebral 
complex of symptoms are co-ordinate to each 
other, since we find the same symptoms with 
abscess of the temporal lobe as with a gumma 
or with a tubercle of the temporal lobe, or 
with a cerebral hemorrhage in the temporal 
lobe. In such cases the ear findings are sug- 
gestive of an abscess. The findings of a florid 
ear suppuration together with cerebral symp- 
toms which point to the temporal lobe will in- 
dicate an abscess of the temporal lobe rather 
than some other anatomical change. Also 
under such circumstances the ear findings will 
support us in answering the following ques- 
tions: 

1. Is there an otogenous intracranial sup- 
puration or an anatomical change? 

2. In what part of the intracranial cavity 
are the changes localized? 

Quite different are the premises with cere- 
bral neoplasms, for there, irrespective of the 
cases in which an acoustic nerve tumor begins 
to grow in the depth of the auditory canal, 
the cerebral disease will represent the primary 
change and the affection of the ear will repre- 
sent the secondary change; in such instances, 
the ear disease is subordinate to the cerebral 
disease. If otologv is to do service in the diag- 
nosis of brain lesions and aid in determining 
surgical indication, we must endeavor to find 
out with what frequency certain neoplasms 
of the brain are associated with characteristic 
changes in the ear so that no matter whether 





Fig. 1. ‘Tumor of the parietal lobe. Not operated upon. 
Choked labyrinth. Ampulla superior and lateralis with 
the criste ampullares. Atrophy of the ampullar nerves, 
a,a,a; and exudate in the ampulla, 0,b. Kulnhitzky- 
Wolkers. 


clinical brain symptoms have been ascertained 
or not, the ear findings will enable us (r) to 
decide whether or not there is a cerebral 
disease; (2) to decide whether the changes are 
functional or organic; and (3) to ascertain the 
seat of the cerebral affection. 

The ear findings, however, can attain such 
high importance in the diagnosis of the brain 
neoplasms only if in the first place it is proved 
that the ear shows changes in a considerable 
percentage of brain neoplasms and, second, if 
it is proved that the changes of the ear are 
characteristic for cerebral neoplasms of certain 
localization. J. Fischer studied these ques- 
tions by the clinical and anatomical examina- 
tion of a large number of brain neoplasms; in 
numerous instances, he repeatedly and at 
regular intervals examined certain cases. We 
have the ear findings in a number of cases 


1The illustrations used in the paper were prepared by Dr. J. Fischer, 
of Vienna. 
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Fig. 2. Tumor of the parietal lobe. Not operated upon. 
Choked labyrinth. Exudate and transudate in the haver- 
sian canals. Resorption spaces, a,a, and in the lymphatic 
on b,b, of the modiolus and in the scalz of the coch- 
ea, C. 





before and after a brain operation. In some 
of these, the neoplasm was exposed and 
removed surgically, and in others, we had 
to satisfy ourselves with a pressure-relieving 
operation. 

It would be wrong to assume that all aural 
changes belong to the syndrome of the choked 
ear, although we cannot deny that a brain 
neoplasm of any localization may be the cause 
of a choked labyrinth. However, the closer 
topographically the brain neoplasm is to the 
ear and, more particularly so to the inner ear, 
the more directly may the changes of the ear 
develop, as the neoplasm itself may involve 
the eighth cranial nerve and the labyrinth, or 
the pathologico-anatomical changes in the 
neoplasm itself (hemorrhage, degeneration, . 
cyst formation, proliferation of the connective 
tissue, etc.) may extend into the labyrinth. 
Under such circumstances it will be difficult, 
even impossible, to separate the consequences 
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Fig. 3. Tumor of the upper region of the parietal lobe. 
Not operated upon. Choked labyrinth. Blood and exudate 
in the cochlear aqueduct, Ac. 


of obstruction from the other changes. How- 
ever, it is the object of this paper to try to 
prove the possible presence of a choked ear. 

For such a purpose, the most suitable case 
of cerebral neoplasm is the one the farthest 
from the ear. The method of discovering the 
choked ear by clinical examination must con- 
sist, therefore, in ascertaining the changes of 
the ear which occur with neoplasms found 
within the anterior and middle cranial fossz. 
Only with such experience may we undertake 
to learn the components of the choked ear 
in the presence of such affections as cerebello- 
pontile angle and acoustic nerve tumors. 

Before going into the discussion of this 
group, I should like to give a short report on 
the anamnestic symptoms of the choked ear to 
be found during the examination of the ear 
and upon the necessary extent and course of 
such an examination. 

What are the symptoms of the choked ear? 
In the history of the case, we may learn that 
deafness has developed slowly; often with 
remissions at first to temporary normal hear- 
ing. Deafness usually shows, however, a dis- 
tinct progression whereas acute deteriorations 
are seldom found. Such symptoms present 
a great contrast to the changes of the ear ap- 
pearing with tumors of the acoustic nerve 
which are characterized by rapidly occurring, 
permanent deafness. Subjective noises are 


common in almost all cases and in a majority 
of them a high sound is heard. 
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Fig. 4. Tumor of the middle fossa. Not operated upon. 
Choked labyrinth. Hemorrhage in the internal auditory 
meatus, /; exudate in the scale, ¢,e,c; and in the cochlear 
canal, De. 


Examination shows a labyrinthine affection 
which cannot always be differentiated from 
other labyrinthine affections. Thus, the upper 
limit of hearing is strongly diminished while 
the lower limit of hearing is not greatly dim- 
inished. There are also cases in which, with 
comparatively little diminished acuteness of 
hearing, the conduction of sound by the 
cranial bones is strongly reduced. Such pe- 
culiar findings may also be present with luetic 
labyrinthine affections and with injuries of the 
head. Habermann found reduced conduction 
of sound by cranial bones for low tones, and 
Gradenigo reports a considerable increase of 
electric irritability of the cochlea, but Fischer 
was unable to confirm these findings. 

The labyrinthine symptoms consist of spon- 
taneous nystagmus, vertigo, reduced sense of 
equilibrium, changes of the labyrinthine reflex 
excitability, and, in addition thereto, wrong 
pointing in the pointing test, abnormal and 
atypical falling reactions, disturbances of the 
eye muscles, and disturbance of muscle tonus 
reactions. 

We often meet with vertigo in the anam- 
nesis of brain tumors of the anterior and 
middle cranial fossz. This, however, is usually 
of slight degree. The attack is not fully de- 
veloped and the patient therefore cannot state 














Tumor of the middle fossa. Not operated upon. 
Choked labyrinth. Passive hyperemia in the cochlea, a,a; 
exudate, ¢, in the cochlear canal. 


Fig. 5. 


details because he does not notice them. He 
will often speak of an uncertain sense of 
vertigo, of motor uncertainty, numbness, etc. 
In vertigo produced by turning, in the ma- 
jority of cases, the apparent rotation is pro- 
jected to the surroundings of the patient. It 
follows the direction of the quick component 
of the spontaneous nystagmus, whereas the 
reaction movements of the patient follow the 
direction of the slow component. By looking 
in the direction of the quick component, the 
degree of vertigo will be increased. A detailed 
description of the vertigo found with the 
choked ear would be a repetition of that given 
for vertigo in labyrinthine diseases. 

We must know the details of labyrinthine 
vertigo thoroughly for, if the patient has only 
rare attacks, we will not be able to see them 
and note the objective phenomena. By means 
of experimentally produced vertigo, otology 
has made us acquainted with the missing 
details. In experimental vertigo, we are able 
to observe all of the details which characterize 
weak, medium, and strong labyrinthine verti- 
go. Then, by comparing the symptoms that 
were found in experimental vertigo, with those 
symptoms reported by the patient, we will be 
able to say exactly whether the patient is 
suffering from a slight or from a severe vertigo, 
without having actually seen the patient in an 
attack. 

In every case of vertigo, we must separate 
the patient’s subjective and objective symp- 
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toms. In experimental vertigo, the symptoms 
must be divided into four groups: subjective 
and objective symptoms during and after 
attacks of vertigo. Two additional groups 
must be added in vertigo occurring as the re- 
sult of a pathological process inasmuch as an 
aura is usually present. These include the 
subjective and objective symptoms of vertigo 
which occur during the aura. It is necessary, 
therefore, to group all of the anamnestic state- 
ments made by the patient about his vertigo 
within these six groups: 

1. Subjective’symptoms which occur dur- 
ing the aura before an attack: psychic and 
motor exhaustion, loss of appetite, sudden 
changes of increase or decrease in acuity of 
hearing; and acute changes of the subjective 
noises. Such noises in the ear may disappear 
before the attack of vertigo or if there were no 
such noises they may appear as a preliminary 
symptom of vertigo (more particularly so with 
vasomotor vertigo of the labyrinth) or finally 
such noises may be increased to an enormous 
degree as howling and roaring (with arterio- 
sclerotic vertigo). 

2. Objective symptoms of the aura: pale- 
ness, in other cases hectic redness of the 
cheeks, hollow eye-sockets, slack deportment, 
tired or lagging gait, and a dislike of walking. 

3. Subjective symptoms with the attack of 
vertigo: apparent rotation of the patient’s 
surroundings or of his own body, changed 
location of the objects of the surroundings or 
the floor (vertigo by touch), lateropulsion 
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Fig. 6. Tumor of the parietal lobe. Not operated upon. 
Choked labyrinth. Exudate in the cochlea, e,¢,e; atrophy 
of the cochlear nerve, Nc; and of the organ of Corti, c. 
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(Brunner, Babinski) and laterotraction (Brun- 
ner), disturbed sensibility, and a disagreeable 
perception of smell and taste. . 

4. Objective symptoms during the vertigo: 
inability to walk in the direction of subjective 
rotation (the patient in the state of vertigo 
moves in the opposite direction to that of 
rotation). The patient will stand facing op- 
posite to the direction of apparent rotation; 
he will incline the axis of his body in oppo- 
sition to the axis of rotation, and he will look 
for a place to lie down endeavoring with all 
possible muscular exertion to get hold of solid 
objects in order to protect himself from injury 
by centrifugal action. 

5. Subjective symptoms after the attack of 
vertigo. There are no symptoms after a slight 
attack of vertigo but after more severe or 
longer attacks there is numbness and a tired 
feeling. However, there is no disturbance of 
consciousness and in the case of labyrinthine 
vertigo (contrary to other types), the patient 





Tumor of the middle fossa. Not operated upon. 


Fig. 7. 
Choked labyrinth. Passive hyperemia of the inner ear. 
Atrophy of the cochlear nerve, Nc; and of the organ of 
Corti, c; exudate in the cochlear aqueduct, Ac. 
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Fig. 8. Tumor of the parietal lobe. Not operated upon. 
Choked labyrinth. Lamina spiralis ossea of the basal turn 
of the cochlea. Atrophy of the cochlear nerve, Nc. Dia- 
pedesis of the blood vessels. 


himself is able to report all the details of the 
attack and its symptoms including the aura 
and duration of the attack. After a more 
severe vertigo, there is a sense of nausea and 
apparent rotation. An apparent movement of 
the surroundings may still be observed to a 
slight degree after the attack although in the 
opposite direction. 

6. Objective symptoms after the attack of 
vertigo of a slight degree consist in more or 
less distinct disturbance of equilibrium and 
temporary disturbance of gait; after violent 
attacks we note convulsions, clonic spasms, 
and vomiting. In the case of labyrinthine 
vertigo, vomiting always occurs at the end of 
the attack and is asymptom of severe vertigo. 
Rotary vertigo during an attack may be 
accompanied by tactile vertigo. However, 
the latter may exist without the former. 
Tactile vertigo has been thoroughly investi- 
gated by Brunner. He distinguishes: (1) 
tactile vertigo with delusions on the location 
of objects within the tactile area; and (2) 
tactile vertigo with delusions as to location of 
the patient’s own body. In the latter group 
he also includes lateropulsion. It is a striking 
fact that rotary vertigo is frequently a symp- 
tom in cases of frontal brain tumor. However, 
there are also cases of tumor of the middle 
cranial fossa with rotary vertigo. 

Spontaneous nystagmus is a typical symp- 
tom of brain tumors which produce the choked 
ear. Intracranial pressure as a whole may 
cause spontaneous nystagmus centrally. In 
such cases the spontaneous nystagmus only 
indicates the intracranial disease as such. In 
connection, however, with the functional tests 
of the peripheral ear and the cerebellum, the 
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spontaneous nystagmus may also be of great 
value in the localization of the intracranial 
tumor. For this purpose, however, all details 
of the spontaneous nystagmus must be con- 
sidered. Only one who has the skill and ex- 
perience to observe exactly the eight points of 
spontaneous nystagmus which I emphasized 
years ago, will be able to utilize it as a diag- 
nostic aid and a valuable symptom in the way 
of localization. The eight points that have 
to be established in considering spontaneous 
nystagmus are the following: 

1. The association or dissociation of the 
spontaneous nystagmus, viz., whether or not 
it is constant in regard to direction, amplitude, 
frequency, and intensity. 

2. The direction—to the right, to the left, 
upward, and oblique. 

3. Form of motion—rotating, 
combined. 

4. The velocity measured by the number of 
nystagmic strokes in the time unit (more than 
100 strokes rapid, 40 to 100 strokes medium, 
under 40 strokes slow). 

5. Amplitude—coarse, medium, and small- 
stroked. 

6. Intensity—low, medium, and _ highest 
degree of intensity according to Alexander. In 
the slightest degree, the spontaneous nystag- 
mus is visible only when looking in the direc- 
tion of the quick components; in the medium 
degree, the nystagmus is also visible when 
looking straight ahead; in the highest degree 
of intensity, the nystagmus remains visible 
when looking to the other side, viz., toward 
the slow component; hence it is independent 
of the direction in which one looks. 

7. The duration of the nystagmus. When 
spontaneous nystagmus is observed for a 
longer time it may either (a) remain the same, 
(b) disappear periodically, or (c) be more pro- 
nounced gradually, especially by repeatedly 
turning to the side. 

8. The readiness of the nystagmus, which 
also includes the motor nystagmus mentioned 
by Brunner. 

If we consider the details of spontaneous 
nystagmus they may help to determine a fun- 
damental localization of the pathology. 

First of all we know that a violent sponta- 
neous nystagmus may be caused only by acute 


straight, 
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severe changes of the peripheral labyrinth 
(injuries, and foudroyant suppuration) and 
that even under such circumstances the sever- 
ity of the symptoms, together with the spon- 
taneous nystagmus, has usually diminished 
by the end of the first week. The maximal 
type of spontaneous nystagmus, on account of 
its duration alone, will allow us to conclude 
that it is due to a central disease. An ex- 
tended, straight nystagmus indicates central 
changes near the nucleus of von Bechterew; 
while a straight and vertical nystagmus points 
to a disease within the reach of the posterior 
longitudinal bundle. Spontaneous nystagmus, 
however, as a clinical symptom will have full 
significance only in connection with the laby- 
rinthine reflex excitability. 

The proper examination of the labyrinthine 
reflex excitability consists of four different 
examinations: the rotation, caloric, mechani- 
cal, and galvanic excitability tests. 

Examination in the rotary chair reveals the 
movability of the labyrinthine epithelium; 
the caloric examination reveals the moving 
and flowing capacity of the endolymphs; the 
mechanical examination reveals the condition 
of the labyrinthine capsule; and the galvanic 
examination reveals the condition of the nerves 
of the peripheral labyrinth. 

For years our efforts have been to go from 
the originally applied maximal excitability to 
the minimal excitability. This was fully at- 
tained by Kobrak’s method of minimal ex- 
citability and by Kobrak’s conception of the 
ease of production of the nystagmus. Thus 
we have attained an exact foundation for 
examining the labyrinthine overexcitability, a 
very important condition in the diagnosis of 
brain tumors. 

When examining the labyrinth in the case 
of brain tumor, Fischer maintains that we can 
speak of a pathological reflex excitability only 
if there is also a spontaneous nystagmus at 
the same time. Thus he found the laby- 
rinthine reflex excitability changed pathologi- 
cally in 14 of 44 cases of cerebral tumor. Five 
other cases, in which the examination of the 
external ear showed pathological changes but 
no spontaneous nystagmus, he classified among 
the normal cases in regard to labyrinthine 
reflex excitability. 
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As to the important details of his cases, 
Fischer reports the following: ‘In most of 
the cases we have to deal with an increased 
excitability inasmuch as both the latency is 
shortened and the nystagmus lengthened (7 of 
9 cases).”” The overexcitability in almost all 
cases refers to both sides so that this symptom 
is of no importance in localization and can be 
considered only as the expression of increased 
intracranial pressure—a symptom of obstruc- 
tion. If the increase of pressure in the skull 
cavity becomes intensive very rapidly or if 
such increased pressure is observed for some 
time, the initial overexcitability of the laby- 
rinthine reflex excitability may gradually 
diminish. This is analogous to the other re- 
flexes which will increase as long as the condi- 
tion of irritation persists, whereas, with paral- 
ysis, they will diminish or disappear. In my 
material, of 9 cases having a pathologically 
changed irritability, I could observe only 2 
cases with irritability below the normal. The 
one case was a frontal lobe tumor which at the 
beginning produced an overexcitability of both 
labyrinths and only repeated otological in- 
vestigations showed an excitability below the 
normal. The other case was an endothelioma 
of the dura which had compressed the greater 
part of the temporal lobe and which was ac- 
companied by a proliferation of the tumor 
substance into the petrous bone. I could in 
this case establish clinically an excitability of 
the affected side below the normal and an 
overexcitability of the contralateral side. Se- 
rial sections made through the ear in this case 
did not show any changes in the nervous laby- 
rinthicus, nor in the ganglion, nor in the 
terminal places, whereas the spaces of the 
middle ear were filled with tumor substance 
and the tympanic membrane was considera- 
ably thickened as a result of the tumor in- 
filtration. In discussing the histological find- 
ings of these cases, I stated that the tumor 
masses had rendered difficult the conduct of 
irritation and that this fact was the cause of 
the underexcitability, and more particularly 
of the very much prolonged latent period. 

Examination in the rotary chair will some- 
times give valuable information about the 
choked ear. Reflex excitability may thus be 
maintained with no caloric excitability; or 
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reflex excitability may be absent, whereas 
caloric excitability is maintained. 

In the presence of increased intracranial 
pressure, the sensation after turning may be 
disturbed (Fischer). Eagleton, under such 
circumstances, found reduced excitability of 
the reflex within the sphere of the vertical 
semicircular canals. In neoplasms within the 
posterior cranial fossa, the greatly increased 
intracranial pressure places the labyrinth 
entirely out of function. Especially with the 
circumscribed subdural or arachnoid accumu- 
lation of fluid upon the anterior surface of the 
cerebellum and the brainstem, the reflex ex- 
citability upon rotation may be greatly dim- 
inished. In general, we must be very careful 
in examining in the rotary chair patients who 
are suffering from a brain disease. Too vigor- 
ous turning may have serious consequences. 

Spontaneous past-pointing is known to be a 
characteristic symptom of neoplasms of the 
cerebellum. However, Fischer found spon- 
taneous past-pointing in 4 of 44 cases of brain 
neoplasms of the anterior and middle cranial 
fossa, and in 3 other cases found an atypical 
pointing reaction. He could not decide wheth- 
er or not in these cases he had to deal with a 
distant lesion of the cerebellum. Nevertheless, 
it is established that spontaneous past-point- 
ing does not come within the scope of choked 
labyrinth. 

In only 2 cases of 44, Fischer found an 
atypical falling reaction. The tonus reaction 
of the arm, according to which the sensation 
of gravity of both sides of the body is sub- 
jectively changed due to labyrinthine irrita- 
tion, is of no practical importance for the 
diagnostic examination of brain tumors. ' 

When examining spontaneous nystagmus, 
we must pay attention to any evident paraly- 
sis of the eye muscles, as this often occurs with 
increased intracranial pressure, more particu- 
larly on the rectus externus. In such cases, 
the eye with the labyrinthine reflex will make 
stronger strokes in the direction of the paretic 
muscle than the unaffected eye, thus simulat- 
ing a dissociated nystagmus. In all cases in 
which paralysis of the eye muscles is caused 
by a lesion of the nucleus, the eye upon the 
paralyzed side will lag behind in the caloric 
test and thus the stroke of the healthy eye 
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will be stronger. If, on the other hand, the 
disturbance of the eye muscles is due to a 
lesion in the peripheral portion of the nerve, 
the nystagmus will be associated with irrita- 
tion of the labyrinth. 

Of further clinical importance is the paraly- 
sis of conjugate movements of the eyes. 
Fischer mentions 2 groups: the horizontal and 
the vertical. Paralysis of conjugate move- 
ments of the eyes to either side may be caused 
by a disturbance in the pons or in the cortex. 
The pathology in a case of paralysis of con- 
jugate movements to either side due to a 
cortical lesion is always found at the base of 
the second frontal convolution in the gyrus 
angularis or about the fissura calcarina of the 
occipital lobe. In the case of a brain tumor 
which exhibits restriction of horizontal ocular 
movements, we must first ascertain whether 
or not we have to deal with a paralysis of con- 
jugate movements or with a paralysis of the 
muscle itself. With pontile paralysis, no ex- 
perimental nystagmus will be produced in 
cases in which the labyrinthine reflex arc is 
equally interrupted. When the latter is in- 
jured through a tumor, the quick component 
will disappear whereas the slow component 
will persist. 

Thus Barany could produce by rotation 
only the slow component of nystagmus in a 
patient with a paralysis of conjugate move- 
ments. In this case, at the climax of the 
disease, movement of the eyes could not be 
produced in any other way than by vestibular 
irritation. Autopsy revealed a luetic infiltra- 
tion of the corpora quadrigemina down to the 
pons. On the principle that spontaneous and 
reflexly produced nystagmus were lacking, 
Barany assumed that the motor tract for eye 
movements was destroyed at the level of the 
visual centers or between the latter and the 
nuclear region. On account of the irritability 
of the labyrinth it was out of the question to 
determine whether the nucleus was fully or 
almost fully intact; whereas in paralysis of 
horizontal conjugate movements, the dis- 
tinction between cortical and pontile lesions 
may be discussed. Such differential diagnosis 
does not come into consideration in paralysis 
of vertical conjugate movements because we 
do not know of any area in the cerebral cortex 


which, when destroyed, will produce such a 
paralysis. Therefore, we can conclude that 
this symptom is of great localizing value in 
tumors of the midbrain. In such cases there 
usually is a spontaneous nystagmus in the 
opposite direction, hence with paralysis of 
conjugate movements of the eyes upward, a 
downward vertical nystagmus and vice versa 
will be present. 

If the tumor reaches further caudad, for 
instance into the region of the nuclei of the 
eye muscles or into the fasciculus longitu- 
dinalis posterior, then a combination of paral- 
ysis of the vertical and horizontal conjugate 
movements may be present. In such a case, 
the quick component of the nystagmus will be 
missing when the labyrinth is being examined. 

These are all of the ear symptoms which are 
observed in cases of brain neoplasm, and we 
must’ now inquire how much the individual 
findings change characteristically if we group 
the neoplasms according to their location, 
such as those of the anterior, posterior, and 
middle cranial fosse. It goes without saying 
that the changes in the ear will be more de- 
veloped, typical, and frequent, the nearer the 
tumor is to the ear. However, if we wish to 
study the choked ear, we must exclude all 
cases in which the ear was attacked by the 
neoplasm directly, either—as is the case with 
many eighth nerve neoplasms—by the growth 
of the tumor into the depth of the inner ear, 
or—as is the case with tumors of the cere- 
bellum and cerebellopontile angle—by the 
spreading of the neoplasm from the brain into 
the ear. Of course in such cases there are 
signs of congestion in the inner ear, but only 
after having sufficiently established clinically 
and anatomically the picture of the choked 
ear, are we able to differentiate the changes of 
the ear caused by obstruction, from the other 
changes of the ear due to direct extension of 
the neoplasm into the ear. In the first place 
we must investigate such changes of the ear 
as have been directly caused by the brain 
neoplasm and for such an investigation the 
most suitable cases will be those in which the 
neoplasm is farthest from the inner auditory 
canal. 

I wish to state the following with regard to 
changes of the ear associated with neoplasms 
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of the frontal lobes of the brain, the midbrain, 
and finally the cerebellum and the brainstem, 
excluding the cases of direct extension of the 
neoplasm into the ear. 

In neoplasms of the anterior and middle 
cranial fossz, Fischer found ear changes in 77 
per cent of 44 cases; in 60 per cent of all cases, 
the cochlea was disturbed; and in the majority 
of cases the disturbance was on either side. 
In 9 cases the cochlear affection showed a 
distinct progression. The labyrinth was dis- 
turbed in 60 per cent of the cases, often with 
overexcitability and more rarely with under- 
excitability. Im 4 cases there was violent 
spontaneous nystagmus without vertigo, and 
in 4 cases there was spontaneous past-pointing. 


1. NEOPLASMS OF THE FRONTAL LOBES 
OF THE BRAIN 


We frequently find slight difficulty of hear-- 


ing, similar to that of the inner ear, with 
decrease of the upper tone limit and insule 
and sometimes varying acuteness of hearing. 
Among the labyrinthine symptoms, the dis- 
turbances of equilibrium stand out most prom- 
inently. Fischer has collected the early litera- 
ture on this subject (Wernicke, Moeli, and 
Nothnagel) and has found that Bruns was 
the first to point out the similarity of dis- 
turbances of equilibrium which appeared with 
tumors of the frontal lobe to that appearing 
with the ataxia due to diseases of the cere- 
bellum. Bruns assumed that the frontal lobe 
had the importance of a static locomotor organ 
which was in function superior to the cere- 
bellum. 

The anatomicophysiological foundations of 
frontal ataxia have been repeatedly investi- 
gated. Bruns, Anton, Zingerle, and Kleist 
assumed that the frontal brain constitutes a 
center for the voluntary motions serving to 
maintain the equilibrium, and that the im- 
pulses coming from this center are conducted 
to the cerebellum as a co-ordination center by 
way of the frontopontile cerebellar tracts. 
According to Flechsig and others there exist 
fascicles of fibers extending from the frontal 
brain through the pons to the cerebellum. 
Wernicke explains the frontal ataxia by a 
paralysis of the muscular apparatus of the 
trunk, the centers of which are localized in 


the frontal lobes. He supports his assertion 
by the investigations of Munk and Meynert, 
who attribute the strong development of the 
frontal brain in man and anthropoids to their 
upright position. According to later investi- 
gations (Sherrington, Vogt), such opinion has 
been refuted. On the other hand, many ob- 
servers believe that ataxia present in frontal 
lobe tumors is caused by the intracranial 
pressure exerted on the cerebellum and the 
brainstem. If such is the case, homolateral 
disturbances of co-ordination should be proved 
with frontal ataxia in the same way as with 
cerebellar ataxia, since we do not have to deal 
with bilateral extension of the neoplasms. 
Ataxia is an essential symptom for the local- 
ization of tumor of the frontal lobe. Fischer 
found tumors in 9 of 44 cases of cerebral dis- 
turbed equilibrium. In 8 of these 9 cases, 
there was a neoplasm of the frontal brain. 
One patient had a tumor of the corpora quad- 
rigemina. If, besides disturbances of equilibri- 
um, there are still other symptoms referable 
to the ear, the differential diagnosis between a 
neoplasm of the frontal lobe and the cere- 
bellum may become very difficult. In the 
end, we must always distinguish frontal ataxia 
from cerebellar ataxia. Bilateral disturbances 
of co-ordination of the same degree will speak 
for frontal lobe ataxia. Homolateral, or at 
least bilateral, disturbances of co-ordination 
not of the same degree, speak for cerebellar 
ataxia. Moreover, normal acuteness of hear- 
ing, normal labyrinthine excitability, and no 
spontaneous nystagmus speak for frontal 
ataxia and against cerebellar ataxia. In 
general, impaired hearing and labyrinthine 
overexcitability point to a neoplasm of the 
posterior cranial fossa. Fischer, however, 
recently saw 3 cases in which such symptoms 
were found with a frontal brain neoplasm. 
Spontaneous past-pointing, which Karlefors 
says appears with cerebral neoplasms, may be 
explained by the pressure exerted on the cere- 
bellum. It is clinically characterized by alter- 
nating spontaneous past-pointing or by the 
appearance of a weaker pointing reaction with 
one or both extremities to the outside and a 
stronger reaction to the inside. 

In cerebral neoplasms there should be cere- 
bral past-pointing, whereas other cerebellar 
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symptoms are missing. In 3 of his recent 
cases of frontal brain neoplasm, Fischer did 
not find any cerebral past-pointing, and to 
him it is not surprising since he has already 
proved by his investigations that spontaneous 
past-pointing may even be missing with cere- 
bellar neoplasms. Marburg has demonstrated 
cerebellar ataxia as the summary of 3 groups 
of disturbances. 

1. Disturbances of innervation (dysmetria, 
hypermetria). Such disturbance is tested by 
means of the finger-to-nose test, finger-to- 
finger test, knee-to-heel test, by walking ona 
line, and by walking with one leg crossed in 
front of the other. 

2. Disturbed continuity of muscular con- 
traction—astasia. These disturbances are 
characterized by insecurity, shaking, stagger- 
ing, and even falling. 

3. Disturbances in the order of motions— 
asyngeria—characterized by the staying behind 
of the trunk when the patient walks ahead. 
The same thing is observed when the patient 
wishes to sit up from a lying position. He will 
then raise his legs unnecessarily high from 
the bed. 

Normal acuteness of hearing or slight uni- 
lateral or bilateral or varying decrease of 
hearing speaks for an affection of the fron- 
tal brain. There is no spontaneous nystag- 
mus, or but a slight one, with frontal brain 
neoplasms, whereas a marked, coarse, and 
straight nystagmus of high intensity is found 
with affections of the posterior cranial fossa. 
With frontal lobe processes, there is usually 
slight spontaneous inclination to fall without 
any characteristic localization; while with 
diseases of the cerebellum there is always an 
inclination to fall in a certain direction. With 
affections of the vermiform process and the 
middle lobe of the cerebellum, the patient is 
inclined to fall backward or forward. Violent, 
characteristic attacks of labyrinthine vertigo, 
as rotary or tactile vertigo with spasms, 
vomiting, etc., from the onset of brain symp- 
toms, indicate an infection near the posterior 
cranial fossa; whereas slight vertigo indicates 
an affection of the frontal brain. An early 
appearance of a choked disc with severe visual 
disturbances speaks for an affection in the 
posterior cranial fossa. 


2. NEOPLASMS OF THE PARIETAL LOBE 
AND THE INTERNAL CAPSULE 


Fischer was able to show quite clearly that 
in these cases the ear symptoms depend upon 
the other signs of obstruction. Among ro pa- 
rietal brain neoplasms, he found the ear to be 
normal in 3 cases, with no symptoms of ob- 
struction. On the other hand, he ascertained 
that, particularly in the case of parietal brain 
neoplasms, the ear symptoms appeared and 
grew clearly stronger as the intracranial pres- 
sure increased. Such ear symptoms were 
manifested by reduction in hearing ability, 
shortened conduction of sound by the cranial 
bones, reduced upper limit of sound, and 
spontaneous nystagmus. With neoplasms of 
the parietal lobe, there are sometimes dis- 
turbances of the sense of touch and position. 
Disturbed hearing may be the consequence 
of obstruction or it may be a localized symp- 
tom with extension of the neoplasm to the 
auditory cortex of the temporal lobe. Deaf- 
ness of cortical origin always involves both 
sides and is usually only slight. Unilateral 
deafness, therefore, speaks for symptoms of 
obstruction in the peripheral organ. If deaf- 
ness signifies a localized symptom, there are 
usually no symptoms of labyrinthine excit- 
ability or defect of the labyrinth. 


3. NEOPLASMS OF THE OccIPITAL LOBE 


Here symptoms of labyrinthine excitability 
will appear more frequently than those of 
cochlear excitability of the neoplasm on the 
cerebellum. With no ‘intracranial pressure, 
the ear is found to be normal. In neoplasms 
of the occipital lobe, changes in the eyes are 
of course much more valuable as localizing 
aids than are changes in the ears. The laby- 
rinthine reflex excitability does not help in 
the diagnosis since overexcitability and under- 
excitability of the labyrinth may appear either 
with general intracranial pressure or with dis- 
turbances in the neighborhood of the cere- 
bellar fibers. 

Eagleton asserts that increased intracranial 
pressure leads to a decreased excitability of 
the vertical semicircular canals. It may be 
entirely excluded with localization in the 
posterior cranial fossa. This symptom is cer- 
tainly a general one and does not permit of 
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accurate localization. According to Eagleton, 
an accumulation of cerebrospinal fluid above 
the portion of the anterior surface on the 
cerebellum which is opposite to that of the 
posterior surface of the petrous portion of the 
temporal lobe produces the following symp- 
toms: diminished duration of the turning nys- 
tagmus, exclusion of both vertical semicircular 
canals, and spontaneous past-pointing. Later 
on, the spontaneous past-pointing will dis- 
appear. By means of labyrinthine irritation, 
however, it will not be possible to produce 
past-pointing in the direction opposite to that 
of the former spontaneous past-pointing. Ac- 
cumulation of exudate in the arachnoid meshes 
above the cerebellum diminishes the duration 
of the rotary nystagmus by half. Stenvers 
reports the forced holding of the head with 
brain tumors above and below the tentorium. 
This he attributes to mechanical factors 
caused by disturbed outflow of the exudate. 
If the tumor is above the tentorium, the 
patient will bend his head backward in order 
to facilitate the outflow from the third into 
the fourth ventricle. With tumors of the 
posterior cranial fossa, the patient will hold 
his head forward in order to widen the com- 
munication between the fourth ventricle and 
the cisterna magna, and also to widen the 
cisterna itself and to free the oblongata from 
pressure. Such forced holding cannot be cor- 
rected by cerebral innervation. 


4. NEOPLASMS OF THE POSTERIOR FOSSA 


A. TUMORS OF THE CEREBELLOPONTILE 
ANGLE 

a. Nervus acusticus tumors. Fischer found 
homolateral deafness and also, in a consider- 
able number of cases, deafness of the inner 
eat of the opposite side, of which the patient 
knew nothing subjectively. In 44 per cent, 
the labyrinth was not excitable on the side of 
the neoplasm. Depending upon the position 
or size of the neoplasm, both labyrinths may 
be unexcitable and both sides deaf. In 1 case, 
Fischer found inexcitability by rotation on 
the contralateral side; and in another case, 
overexcitability on the contralateral side with 
inexcitability on the homolateral side, and a 
nystagmus for 6 minutes after the caloric 
test. He found spontaneous nystagmus in 55 
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per cent of the acoustic tumors and spontane- 
ous past-pointing 8 times in 27 cases of which 
3 showed spontaneous past-pointing of the 
homolateral extremity toward the side of lo- 
calization, whereas the other extremity pointed 
correctly. 

b. Tumors of the cerebellopontile angle ex- 
cluding the acoustic nerve tumors. The ear 
symptoms depend upon the seat of the neo- 
plasm, and in the majority of cases there is 
homolateral deafness, and homolateral inex- 
citability and underexcitability. 

c. Neoplasms of the pons and the medulla 
oblongata. Fischer found, in some cases, deaf- 
ness and inexcitability on the affected side. 
However, there are also cases of overex- 
citability with deafness or normal hearing. 

With hydrops of the recessus lateralis, the 
spontaneous nystagmus may occur in attacks 
varying with the position of the head. 


B. NEOPLASMS OF THE CEREBELLUM 


In about 50 per cent of the cases, there is 
an affection of the inner ear, and sometimes 
deafness. Spontaneous past-pointing is not 
often found. Fischer found such past-pointing 
in 2 out of 16 cases. At the same time there 
may exist labyrinthine overexcitability and 
sometimes forced holding of the head. In 
some cases there is no pointing reaction after 
experimental irritation of the labyrinth. There 
may be atypical falling direction after the 
caloric test. 


CouRSE AND PROGNOSIS 


With early operation of the brain tumor, 
many changes of the labyrinth may return to 
normal, such as hyperemia and also formative 
changes without disturbance of function of 
the inner ear. If, however, the choked laby- 
rinth has persisted for some time, no healing 
with restitutio ad integrum is to be expected. 
The lost auditory cells cannot be restituted 
and the dilatations, agglutinations, etc., repre- 
sent permanent changes. If, during the 
process of the choked labyrinth, permanent 
changes of the inner auditory canal and the 
aqueducts have developed, then, after the ex- 
clusion of the causative brain disease, the 
affection of the inner ear may continue and 
develop into degenerative atrophy of the nerve 
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endings and the nerves of the labyrinth. We 
shall meet with the same unfavorable progno- 
sis in all cases in which, during obstruction, 
endolymphatic hemorrhages and endolym- 
phatic exudations have developed. In cases 
of decompression brain operations, we must 
take into consideration the danger of hemor- 
rhage within the region of the labyrinth, 
especially in the endolymphatic portion and 
with the region of the internal auditory canal. 


DIAGNOSIS OF THE CHOKED EAR 


According to Fuchs, in go per cent of the 
brain neoplasms, the choked disc of the optic 
nerves could be found. Habermann describes 
the choked ear from the clinical viewpoint as 
increasingly poor hearing of deep sounds 
through the bones of the head with com- 
paratively good hearing otherwise. From the 
pathologico-anatomical standpoint there are 3 
groups: (1) venous hyperemia and lymph 
stasis; (2) inflammation; and (3) degenerative 
atrophy. Fischer describes subjective noises, 
diminished hearing, shortened conduction of 
medium sounds by the cranial bones, dimin- 
ished upper limit of sounds, etc. He found 
that in cerebral neoplasms, the ear symptoms 
appeared simultaneously with the changes of 
the fundus oculi. In two cases, the ear symp- 
toms preceded those of the eyes. Thus, the 
ear findings are of great importance for the 
early diagnosis of the neoplasms of the anterior 
and middle cranial fosse. Of still greater im- 
portance, however, are the ear findings in the 
diagnosis of neoplasms of the posterior cranial 
fossa and acoustic nerve. 

It is much more difficult to judge the choked 
labyrinth by the clinical ear findings in con- 
nection with brain tumors. Fischer studied 
this question with the tumor material at 
Eiselsberg’s clinic. He found that in quite a 
considerable percentage of cases, there were 
positive ear findings, whereas the percentage 
was far behind that of the choked disc in cases 
of tumors of the anterior and middle cranial 
fosse; and even among the positive ear find- 
ings there must be diseases which are not 
caused by obstruction, but by inflammation— 
neuritis nervi octavi—or by the direct spread- 
ing of the tumor. To a great extent this is 
the case with changes of the ear due to tumors 
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of the posterior cranial fossa, primarily at 
the angle of the cerebellum, pons, and the 
eighth nerve, itself. Here the direct degener- 
ative changes and the spreading of the neo- 
plasm to the eighth nerve are the main factors. 
Hence, we may assume that the farther the 
tumor is from the inner auditory canal, the 
greater will be the labyrinthine changes due 
to the obstruction only. 

Fischer considers both the ear changes and 
the choked disc to be important early diag- 
nostic symptoms and of fundamental value in 
diagnosis. The ear findings may seldom be 
made use of in localization, but still more 
frequently they are of value than is the choked 
disc of the eye which permits a localization 
only in exceptional cases. In order to estab- 
lish the value of ear findings for the local di- 
agnosis of brain neoplasms, Fischer has divided 
all cases under his observation into 3 groups: 

1. Cases in which the ear findings indicate 
the correct diagnosis. 

2. Cases in which the ear findings are in- 
clined to give incorrect localization. 

3. Cases in which the ear findings are of no 
importance. 

In 44 cases of cerebral neoplasms, the ear 
findings together with other symptoms helped 
to correct the diagnosis of 21 cases, viz., in 
47.5 per cent, whereas in 5 cases, viz., 11 per 
cent, the ear findings influenced the diagnosis 
in a wrong direction, and in 18 cases, viz., 41.5 
per cent, the ear findings were of no signifi- 
cance from a localizing diagnostic standpoint. 
In certain cases, the otologist could only state 
whether or not the neoplasm was in the 
anterior or the middle cranial fossa. 

Among 27 cases of tumors of the acoustic 
nerve, the ear findings helped correct the 
localization of the disease in 24 cases, viz., 
about go per cent. In 3 cases the ear findings 
were misleading. In 16 cases of cerebellar 
neoplasm, the ear findings helped make the 
correct diagnosis in 9 cases. Only in excep- 
tional cases will it be the otologist’s task to 
make the diagnosis of neoplasm, whereas in 
most cases the ear findings should either 
support or weaken the diagnosis placed by the 
neurologist. 

From all these deliberations, we arrive at 
the conclusion that the ear changes in neo- 

















plasms of the anterior and posterior cranial 
fossa are the result of obstruction, some of 
which are capable of restitution and some of 
which will remain permanent. We must find 


out what constitutes these obstructional 
changes of the ear and how they come about. 
Unfortunately, we cannot observe such change 
in the ear on the living patient, while in cases 
of obstruction in the optic nerve we are able 
to make a rapid and unobjectionable examina- 
tion. We must, therefore, examine histologi- 
cally the ear of cases with fatal brain neo- 
plasms, and if possible, we must take cases in 
which no brain operation was performed. Of 
particular value are all such cases in which the 
ear was exactly and repeatedly examined clin- 
ically. If we now summarize the anatomical 
ear findings of a greater number of such cases, 
i.e., early cases and late cases, we shall by de- 
grees get a picture of all the anatomical changes 
which are possible with the choked ear. Here, 
however, we soon meet with a great obstacle 
since the early cases are not subject to au- 
topsy, whereas the late cases show only the 
maximum of ear changes. In order to ascer- 
tain the obstructional changes in the inner 
ear, we may avail ourselves (a) of the well- 
known histological changes in the choked eye; 
(b) of experimental investigations; and (c) of 
the anatomical ear findings of secondary laby- 
rinthine affections of the different primary 
diseases, besides the brain neoplasms, in 
which because of the nature of the primary 
disease, obstruction of the labyrinth is al- 
ready rendered possible. 


NorRMAL ANATOMY 


The correlation between the skull and the 
ear is such that all changes of the skull rapidly 
extend to the ear, and on the other hand 
changes of the ear also will directly influence 
the skull cavity. Such ear changes are well 
known as intracranial otogenous diseases by 
their etiology, occurrence, and frequency. The 
changes in the skull causing secondary changes 
in the ear are, however, not so well known. 
Brunner would expect a difference in the 
changes and also in the reaction of the intra- 
cranial pressure upon the different anatomical 
structures of the optic nerve which is part of 
the central nervous system and of the acoustic 
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nerve which is a peripheral nerve. In opposi- 
tion to this we must remember that especially 
with the labyrinthine nerve, the glia (cortical) 
extends more to the periphery and, on account 
of the channel-like connections between the 
inner ear and the skull cavity, the intracranial 
pressure will be conducted to the periphery of 
the labyrinth far better than it would be in 
the case of the eye. 

Theoretical reflections on the occurrence of 
symptoms of choked labyrinth lead to differ- 
ent conclusion according to the initial view- 
point. The comparatively close and direct 
connection between the labyrinth and the 
endocranium will make it likely that changes 
due to the intracranial pressure will be noticed 
quite readily in the labyrinth. We must con- 
sider that the inner auditory canal is con- 
siderably less filled by nerves which go 
through this canal than is the foramen opti- 
cum through which the nervus opticus passes. 
Especially in the fundus of the inner auditory 
canal within the reach of the ramified octavus, 
we meet with wide fissures filled with cere- 
brospinal fluid which directly conduct the 
changes of pressure. The aquzductus cochlee 
connects the scala tympani of the cochlea 
directly with the endodural space. 

If we wish to prove the possibility of a 
choked ear, we must discuss a series of ques- 
tions in different ways. The most important 
of these are the following: 

1. What theoretical premises offer to the 
normal anatomy the casual and the regular 
occurrence of obstructions in the labyrinth? 

2. What conclusion may be derived from 
the physiology of the ear in regard to ob- 
struction? 

3. What pathologico-anatomical findings 
offer an illustration for what we call a choked 
ear? 

4. What clinical facts speak for the choked 
ear? It is to be understood that here we shall 
admit only such findings as have actually 
typical and frequent details. 


THE NORMAL ANATOMICAL HYPOTHESIS FOR 
THE PRODUCTION OF THE CHOKED EAR 
The labyrinth is directly connected with 

the skull by three channels, two of which, viz., 

the inner auditory canal and the aqueduct of 
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the cochlea, end intradurally, whereas the 
third one, i.e., the aqueductus vestibuli, ends 
extradurally. The inner auditory canal, as 
far as it is not filled by the nervus acustico- 
facialis, conducts the lymph stream which 
courses in and around this nerve, through the 
little channels which run between the laby- 
rinth and the inner auditory canal to the 
periphery of the inner ear. The aqueductus 
cochlez ends perilymphatically and the ductus 
endolymphaticus terminates endolymphatical- 
ly. We thus see that the preformed normal 
channels which represent the connection be- 
tween the skull cavity and the ear, terminate 
both centrally and peripherally. Another ques- 
tion is that of permeability. Normally there 
remains enough of a fissure around the nervus 
acusticus in the inner auditory canal which 
is filled with cerebrospinal fluid and which 
ends, however, in the depth of the inner audi- 
tory canal. Its continuation toward the peri- 
phery does not consist of anything else but the 
sum of the microscopical lymph spaces which 
run along the nerve branches into the inner ear. 

We must not, however, neglect the differ- 
ence, namely, that the increased intracranial 
pressure and the obstruction have a more 
direct and stronger influence on the optic than 
on the acoustic nerve. 

According to Karlefors, the function of the 
aqueductus cochlee consists in the exchange 
of fluid between the brain space and the laby- 
rinth. With adults in general, it does not 
appear to let the fluid through quite so easily. 
The question may arise whether the stream 
flows from the labyrinth to the meningeal 
spaces or in the opposite direction. Karlefors 
assumes that the fluid in the aqueductus 
cochlee runs from the meningeal spaces into 
the inner ear. 

According to such an hypothesis, the chan- 
nel would be the same as the pacchionian 
granulations, and the nerve sheaths would 
be a drainage for the subarachnoid space and 
thus would also provide the perilymphatic 
space with fluid. According to Fischer, we may 
consider the anatomical changes of the ear in 
the same way as we do those of the eye in 
cases of increased intracranial pressure. 

I cannot go into the theories of intracranial 
pressure in detail. Three groups of changes 
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have been considered which are the cause of 
intracranial pressure symptoms and which 
should also prove the cause of choked ear: 
(a) the increased fluid pressure; (b) disturbed 
circulation; and (c) cerebral compression. 

Different causes have been assumed for the 
choked disc and three different theories have 
been developed: the mechanical theory, the 
theory of inflammation, and the neurotrophic 
theory. For the etiology of the choked ear, 
we must moreover consider venous obstruction 
and compression of sinuses in the skull and the 
lability of the blood vascularization of the 
inner ear in which case—as Brunner supposes 
—-previous vasomotor disturbances will create 
a locus minoris resistentiz in the membranous 
labyrinth and in consequence whereof ob- 
struction will develop more easily. 

Emboli of the arteria auditiva interna may 
cause a neuritis nervi octavi. Any disturbance 
in the circulation of blood in the labyrinth 
must cause a rapid change of pressure there, 
since the capillaries here not only serve to 
nourish the tissue, but the endolymph secre- 
tion takes place in the stria vascularis and the 
slightest disturbance in the latter must soon 
be noticeable in the labyrinth. This takes 
place more rapidly as the membranous laby- 
rinth is covered by a rigid osseous tissue in 
whose area change of pressure may be com- 
pensated only by the changed position of the 
stapes and the membrane of the fenestra 
rotunda. Labyrinthine hemorrhages may be 
considered as consequences of increased intra- 
cranial pressure as far as we have to deal with 
extensive and endolymphatic hemorrhages 
(Moos. 1894; Panse, 1906). 

Sometimes the tumor formation within the 
reach of the cerebellopontile angle will lead 
to a widening of the inner auditory canal 
(also when the neoplasm itself had not been 
in the inner auditory canal), to a widening of 
the blood vessels in the inner auditory canal 
by obstruction analagous to the widening of 
the cerebellar and pontile vessels with such 
tumors as have been recently described by 
Nishikawa, and to changes as with the choked 
disc of the eye. The walls of the widened 
vessels will often degenerate and with acute 
decompression may crack and thus cause 
hemorrhages in the inner auditory canal. 
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According to Hasse the overflow of the 
perilymphs of the inner ear in the majority 
of cases of adults will take place in the inner 
auditory canal and only in a few cases in the 
aqueductus cochlee. The permeability of the 
aqueductus cochlee of the normal has been 
found only in children in whom it is empty and 
short, whereas in adults it is long and narrow. 
Often in normal cases, we shall find it nar- 
rowed and impermeable by connective tissue 
walls. Karlefors supposes the exchange of fluid 
between the endocranium and labyrinth to be 
in the aqueductus cochlez, although the latter 
in general is not easily permeable with adults. 

The widening of the aqueductus cochlez in 
a case of hydrocephalus (Habermann Alex- 
ander) may be considered rather as an in- 
hibited development than the consequence of 
increased pressure. While it is true that the 
aqueductus vestibuli, and the ductus endo- 
lymphaticus enclosed in the former, terminate 
extradurally, yet we must consider that the 
endolymphatic sac which contains the endo- 
lymph and is embedded in the dura, is situated 
on the posterior surface of the petrous bone, 
and thus with intracranial increase of pres- 
sure, the contents of the sac must be pushed 
forward against the sacculus vestibuli. The 
aqueductus vestibuli conducts the ductus 
endolymphaticus and the space between the 
latter and the osseous wall is filled by con- 
nective tissue. However, there are distinct 
and very fine accompanying lymph vessels 
which extend to the outside as far as the 
saccus endolymphaticus. 

Finally, we must say that the normal ana- 
tomical premises offered by the three channels 
mentioned are not alone sufficient to expect 
typical appearance and typical extension of 
changes. 

In cases of pathological changes in the skull 
cavity, in the ear, and more particularly in 
intracranial pressure, we shall, however, get 
a different impression if we consider the sup- 
ply of blood vessels of the inner ear. Here 
the connection is established by the thin ar- 
teria auditiva interna which takes its course 
from the circle of Willis which is about 4 
centimeters long, has no branch, and which 
resolves into terminal arteries. Already from 
the normal anatomical structure, it may be 
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expected that even slightly disturbed cir- 
culation in the skull cavity must rapidly in- 
fluence the supply of blood to the labyrinth, 
both in regard to functional disturbances and 
organic changes. We must bear in mind that 
the arteria auditiva interna works like a feeler 
lever on the pressure and the disturbances of 
circulation of the skull, and that its move- 
ments as they are otherwise registered on the 
kymograph, are not expressed by a symptom 
complex of the inner ear. 

Wittmaack injected india ink into the sub- 
arachnoid space of a living cat and obtained 
the following result: ‘Part of the substances 
injected into the subarachnoid space within a 
short time spread all over the subarachnoid 
space as a result of the osmotic differences. 
At the same time they get to the tissues of the 
subarachnoid space and its communications 
with the neighboring lymph tracts which 
mainly run along the tissue of the nerves. 
The aqueductus cochlez also belongs to such 
communications so that these substances may 
enter through the former into the perilym- 
phatic labyrinth space” (Fischer). 

Quincke, by experiments on a dog, found a 
direct connection between the subarachnoid 
space and the scala tympani. 

As to the rest, the results of experimental 
investigation are not unequivocal. Brunner, 
by X-ray experiments on young dogs, pro- 
duced an acute hydrocephalus internus, which 
was followed by a considerable acute intra- 
cranial pressure. However, he could not ob- 
serve any clinical ear symptoms. The inner 
ear of a cat, treated in the same way, was 
normal from the histological standpoint. On 
the other hand Szasz experimentally succeeded 
in producing a vasomotor nystagmus with 
amyl nitrite. It is beyond any doubt that the 
intracranial excessive pressure leads to an 
increased pressure in the labyrinth, whereas 
the regular appearance and the duration of 
changes still remain questionable. 

It has not as yet been determined experi- 
mentally what the mechanical changes in the 
membranous labyrinth are which result from 
the intracranial increase of pressure. How- 
ever, the ear findings with meningitis point to 
the fact that depression of Reissner’s mem- 
brane (Steinbruegge, Gomperz, Moos, and 
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others) cannot be explained by the foregoing 
and must be explained rather as an artifact. 
Quix considers depression of the mebrana 
vestibularis with acusticus tumors to be the 
consequence of perilymphatic excessive pres- 
sure due to intracranial increase of pressure; 
the latter, besides, may cause a vasomotor 
irritation of the labyrinth. 

Of considerable importance is the disturbed 
lymph secretion of the inner ear, which con- 
dition has been deduced from the histological 
picture by Rejté, Wittmaack, and Zange. 
Wittmaack believes that hydrops of the inner 
ear results from a hypersecretion of the endo- 
lymphs in the stria vascularis. This assump- 
tion, however, is rejected by Brunner. Nagel 
and Gimplinger found serous exudate with- 
out any symptoms in the case of choked 
labyrinth. Labyrinthine hemorrhages follow- 
ing decompression operations on the skull have 
not as yet been observed. 

The individual portions of the membranous 
labyrinth do not offer the same premises for 
reaction due to obstruction. The plan of the 
perilymphatic tissue leads us to expect that 
the membranous cochlea and the sacculus will 
strongly and rapidly react to changes of 
pressure, whereas, the semicircular canals and 
the utriculus are more protected against pres- 
sure by perilymphatic septa (Burlett and 
Koster, and Alexander). This discrepancy 
has been fully noted with regard to increased 
pressure coming from the middle ear, and it 
illustrates the fundamental difference between 
the physiological action of the cochlea and the 
labyrinth. However, pathological cases also 
confirm our viewpoint since ectasies as a 
sequence of intracranial pressure changes ap- 
pear early and are frequently found within the 
vicinity of the pars inferior; whereas, they are 
very seldom seen in the pars superior and then 
only on the utriculus and not on the ampulle 
and the semicircular canals. 

Choked ectasia may be followed by other 
changes, such as venous hyperemia and lymph 
stasis, and inflammatory and finally degenera- 
tive processes with atrophy (Habermann), 
may possibly be combined with them from the 
very beginning. 

The sensory cells in the cochlea as regards 
nutrition apparently depend entirely upon the 
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stria vascularis as the arteria auditiva interna 
remains intact. Thus Quix observed that the 
sensory cells of the labyrinth were intact in a 
case of acusticus tumor in spite of complete 
atrophy of the nerve stem. 

In what way may the peripheral inner ear 
change on such an irritation? There may 
occur temporary and permanent changes. Ac- 
cording to their localization, changes may be 
distinguished as follows: (1) in the nerves; (2) 
in the nerve endings; (3) in the walls of the 
membranous inner ear; (4) in the perilymph 
and endolymph; (5) in the perilymphatic tis- 
sue and the perilymphatic septa; (6) in the 
labyrinthine capsule; (7) in the labyrinthine 
windows and their obturating portions. 

In general, the labyrinth is more resistant 
to injuries than the cochlea regardless as to 
whether they come from the periphery or 
from the skull cavity. Such a clinical ex- 
perience is justified by two facts: 

1. The resistance of a sense organ increases 
with the phylogenetic age. In the inner ear 
of man, two apparatuses of very different 
phylogenetic age are united anatomically. The 
labyrinth goes through the entire series of 
animals down to the world of plants. In fact, 
it is the primary sense organ. The cochlea on 
the other hand is an organ of hearing, viz., a 
sensory apparatus excitable by vibrations 
coming from the exterior. It is first found in 
amphibians. The cochlear form, viz., the form 
of a round tube, is shown rudimentarily in 
birds while the coil-like cochlea is only found 
in mammalia. 

2. If we examine the size of the cell elements 
of which the nervous portions of the inner ear 
are composed, we find that the sensory cells 
in the labyrinth are larger than those in the 
cochlea, and that the cochlearis and the gan- 
glion spirals are composed of very thin nerve 
fibers and very small ganglion cells. The 
nervus facialis shows the thickest nerve fibers 
and the largest ganglion cells all the way 
through, whereas the labyrinthine nerve and 
its peripheral ganglia stand between the 
cochlearis and the facialis as to size. 

Fischer himself has histologically examined 
5 cases of tumors of the anterior and middle 
cranial fosse which have not been operated on 
and his findings in the inner ear are as follows: 
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(1) exudative changes; (2) passive hyperemia; 
¢3) haemorrhages; (4) changes in the blood 
vessels of the inner ear; (5) circumscribed ob- 
struction; (6) cellular infiltration and diapede- 
sis; (7) increase of the labyrinthine pigmenta- 
tion; (8) agglutination and adhesions in the 
region of the membranous labyrinth; (9) form- 
ative changes of the membranous labyrinth; 
(10) degenerative atrophies of the nerve gan- 
glion apparatus and the nerve endings; and 
(11) osseous degenerations. 

In the cases of choked ear in which the 
tumors of the anterior and middle cranial 
fosse respectively were not operated on, 
Fischer found a homogeneous, faintly-colored 
exudate with cellular contents. At times he 
found a filiform exudate on the base of the 
Corti tunnel which I too have observed with 
chloroma of the cochlea. The quantity of 
exudate varies from the most minute, cir- 
cumscribed exudate in the scala and the vesti- 
bule (auricle) to a large pronounced exudate of 
clots in the perilymphatic and endolymphatic 
spaces with accumulation of exudate along 
the nerve sheaths in the tractus spiralis fora- 
minosus, in the medullary spaces, in Haver’s 
resorption spaces of the cochlear capsule, and 
in the ligamentum spirale. 

Hyperzmia is almost as frequent. We must, 
however, consider that an absolute unobjec- 
tionable proof of hyperemia is very difficult. 
We find it in the cochlea, in the form of a 
strong filling of the blood vessels in the medul- 
lary wall of the scala, of the promontory vein, 
of the auricle, and of the lamina spiralis ossea. 
Also in the vessels of the stria vascularis, there 
is frequently found a maximal filling of the 
strongly widened vessels which then project 
into the endolymphatic lumen like a ledge. 
There were similar findings in a case of lue- 
tic labyrinthine affection with individually ac- 
quired syphilis. 

Fischer also refers to the constant occur- 
rence of extravasation of blood in the laby- 
rinth which may vary from a microscopical 
amount to that of considerable size. There 


often occurs a fresh hemorrhage next to an 
old one. It is a question whether the increased 
pigmentation in the labyrinth which Haber- 
mann and myself have ascertained in cases of 
cerebral tumors and which I have also ob- 
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served with syphilis of the labyrinth, is asso- 
ciated with the hemorrhages. A considerable 
portion of increased pigmentation represents 
the increase of the normal perilymphatic laby- 
rinthine pigment which does not come from 
the blood. Only in cases of luetic labyrynthine 
affection have I seen extensive pigment layers. 
Fischer has seen very small hemorrhages 
between the layers of the lamina spiralis, in the 
ductus endolymphaticus, and in the sacculus. 
I myself saw such hemorrhages in the duc- 
tus endolymphaticus and in the scalz, more 
particularly in the scala tympani and in the 
aqueductus cochlee. There may be extensive 
hemorrhages in the inner auditory canal and 
in the scala septa (Brunner, Fischer). 

Fischer refers to the histological symptoms 
of obstruction of the blood vessels in the inner 
auditory canal. The vessels are very much 
widened, and around them is seen an abun- 
dance of blue or red stratified corpuscles, and 
often a hyaline degeneration and a homog- 
enous exudate in the vessel. 

As direct symptoms of obstruction besides 
venous hyperemia of the labyrinth, we must 
still consider the following: homogenous trans- 
udate in the lymph spaces of the cochlear axis, 
the serous transudate in the ligamentum spirale, 
and the oedema. In older cases, a considerable, 
connective-tissue-like thickening of the dural 
lining of the inner auditory canal may occur. 

The most important formative change is 
represented by the ectasia of the entire pars 
inferior or part of the same—the cochlea, the 
sacculus of the ductus reuniens, the ductus, 
and the saccus endolymphaticus. Some years 
ago, I discussed the causes which prevent an 
ectasia within the reach of the pars superior, 
viz., the utriculus, the ampullz, and the semi- 
circular canals: in such cases we observe only 
diminutions in size of the lumina and this but 
rarely. 

Decompression operations on the brain and 
skull cavity may cause traumatic hemor- 
rhages in the ear region, and we can, therefore, 
consider such hemorrhages as part of the 
symptoms of a choked ear only in cases that 
have not been operated upon. Degenerative 
atrophy involves the peripheral ganglia and 
the nerve endings; the sensory cells will re- 
main more or less degenerated. The greater 
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part of the bone remains intact. The only 
changes that can be ascertained at all consist 
in the destruction of bone in the form of 
widened inner auditory canal with a circum- 
scribed atrophy and a formation of lacune. 

When specifying the anatomical ear findings 
of a choked ear with distant brain tumors, we 
must also consider cases of cerebellar and 
acoustic nerve tumors. This group has already 
aroused the interest of the investigators and 
we shall, therefore, have more complete ana- 
tomical ear findings. Fischer has compiled 
from the literature the anatomical ear findings 
with brain pressure. 

Based on histological investigation of seven 
temporal bones, Habermann (1917) groups 
the changes in the labyrinth as follows: 

1. Changes of the nature of a venous hyper- 
zmia and obstruction of the lymph vessels, 
smaller and more considerable, fresh and older 
hemorrhages in the inner auditory canal and 
the labyrinth, abundance of pigmentation, 
destruction of Reissner’s membrane and the 
sacculus wall by excessive pressure of the 
perilymphs and endolymphs. 

2. Changes of an inflammatory nature. In- 
flammation of the periosteum in the inner 
auditory canal, infiltration of the cells between 
the nerve bundles, proliferation of the con- 
nective tissue, etc. 

3. Degenerative and atrophic changes. De- 
generation and atrophy of the nerve fibers and 
the ganglion cells, of the nerve endings, atro- 
phy of the bone, etc. 

Fischer divides the ear changes into three 
groups: 

1. Extension of disturbed circulation (trans- 
udation, exudation, cellular infiltration, hy- 
peremia, anemia, hemorrhage, and pigmen- 
tation). 

2. Formative changes (ectasia, narrowing, 
collapse, and obliteration). 

3. Atrophic and degenerative changes. 

Zange (1922) in a case of a tumor of the 
cerebellopontile angle found degenerative at- 
rophy of the peripheral cochlear nerve. With 
neoplasms of the connective tissue, he found 
infiltrations of the round cells in the canalis 
spiralis of the cochlea, vascular engorgement 
and extravasation of blood in all portions of 
the inner ear. He attributes the latter to 
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compression of the vena auditiva interna ” 
the inner auditory canal. 

Lange (1913) found in 4 cases of cme 
nerve tumor, besides slight degenerative 
changes, hyperemia, extravasation, and trans- 
udation of blood in the inner ear and exudate 
in the perilymphatic spaces which could be 
followed through the aqueeductus cochlez into 
the skull cavity. Pigmentation was also 
noted. Lange considers all changes as direct 
or indirect sequences of an increase of intra- 
cranial pressure. 

Alexander (1907) examined a pituitary 
tumor which proliferated into almost all of 
the cranial nerves and caused an atrophy of 
both optic nerves. He found a hydropic de- 
generation of the perilymphatic tissue of the 
pars inferior, degenerative atrophy of the 
sensory epithelium of all the labyrinthine 
nerve endings as well as a localized degener- 
ative atrophy of the papilla basilaris cochlee; 
in another case (neurofibroma of the acusticus) 
he observed fibrin reticula in the perilym- 
phatic spaces, small-cell infiltration in the con- 
nective tissue pad, in the ligamentum spirale, 
and a degenerative atrophy of Corti’s canal. 

Steiner (1923) referred the ear changes 
which he found in two cases of multiple neuro- 
fibromatosis, partly to disturbed secretion, as 
was described some time ago by Wittmaack 
(labyrinth hydrops). 

Gruenberg and Manasse (1924) in cases of 
acoustic nerve tumor, found degenerative 
changes and vascular alterations, which they 
designated as choked hydrops in the inner ear. 

Brunner examined a case of glioma of the 
left cerebellar hemisphere with secondary in- 
volution of the nervus acusticus. In spite of 
enormous atrophy of the nervus cochlearis 
and the labyrinth, he found the ganglion, the 
nerve branches, and the end organs of the in- 
ternal ear in good condition. Moreover, he 
saw vascular changes, extensive hemorrhages 
in the inner ear, and slight exudation. In his 
opinion the hemorrhages are results of an ex- 
tensive variation of pressure. 

With regard to the findings themselves, I 
refer to the choked ectasia of the pars in- 
ferior with Paget’s disease (Brunner, Fig. 12) 
and with tumors of the inner ear (hyperne- 
phroma—Benesi), of the inner auditory canal, 
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with cretinism, with hydrocephalus and finally 
also in many cases of turricephalia. The 
localized pressure changes or the conduct of 
excessive intracranial pressure upon the inner 
ear constitute the chief causes of such changes. 

Fischer points to the old view of Moos, who 
thinks it is possible that the cranial pressure 
increased by a brain tumor is transmitted to 
the inner ear. However, he is of the opinion 
that a compensation may be brought about 
rapidly by the flowing off of the cerebrospinal 
fluid into the vertebral canal, and by lymph 
through the foramen cecum, jugulare, and 
occipitale magnum (Merkel). 

Besides atrophy of the nervus opticus, 
Boettcher found atrophy in the nervous ap- 
paratus of the cochlearis and the sensory cells 
of Corti’s organ. Moreover, he found widen- 
ing, winding, and abundance of pigmentation. 
Moos supposes that similar to the hydrops of 
the optic sheath, with larger tumors there 
might also be a hydrops of the acoustic sheath. 
In a later work he arrives at the conclusion 
that the communication of skull pressure in- 
crease by a brain tumor to the inner ear might 
be possible, but that the compensation of 
pressure is favored by the flowing off of the 
fluid into the vertebral canal and of the 
lymphs through the foramen cecum, jugulare 
and occipitale magnum. This may explain 
why with brain tumors the choked disc is 
found more frequently than is disturbed 
hearing. 

As to the rest, the findings vary a great deal. 
Thus Winkelbauer and Brunner, among 7 
cases of frontal brain abscess, found 4 cases of 
disturbances in the region of the labyrinth and 
in not a single case any disturbance of hearing. 
Brunner, after an experimental trauma of the 
skull, found exudate, excretion of fibrin, and 
transudate in the inner ear; in pathological 
cases of trauma, he found bleeding and blood- 
pigment in the labyrinth as well as ectasia of 
the ductus cochlearis of the second turn of the 
cochlea and the gyrus semitertius of the 
cochlea. Changed condition concussion of the 
brain may be partly explained by vasomotor 
disturbances. Brunner from the clinical view- 
point found the nervus acusticus affected in 
43 per cent of the cases of concussion of the 
brain. 


The choked disc will always enjoy an in- 
disputable standard as a diagnostic means; it 
may be ascertained by just one simple in- 
vestigation. For the purpose of examining 
the labyrinth, we make use of the labyrinthine 
reflexes, whereas, with the cochlea we depend 
upon the reactions of the examined patient, 
viz., upon what he answers to our questions 
during investigation, and we are thus exposed 
to mistakes and deception. Until further in- 
dications for the diagnosis of a choked ear are 
known, we cannot dispense with repeated in- 
vestigations at certain intervals, for it is 
exactly the variety or the slow progress of the 
symptoms which allows us to determine with 
any certainty the diagnosis of a choked ear. 

Fischer has already emphasized the fact 
that the findings of the inner ear may vary 
with brain tumors, and we must comply with 
his conclusions that by systematic and re- 
peated investigation the number of positive 
findings will rise. 

We may diagnose symptomless labyrinthine 
affections, since the spontaneous nystagmus 
and the examination of the reflex excitability 
will reveal to us exactly the condition of the 
labyrinth. This method, however, fails in the 
case of the cochlea. If the patient in question 
does not complain of poor hearing, only oc- 
casionally are we able to diagnose a symptom- 
less affection of the cochlea because of the 
modern means for acoustic examination. 

On this occasion I refer to the shortened 
conduction of sound by the cranial bones in a 
normal ear after skull injuries. Such findings, 
however, do not offer great reliability as the 
patient soon becomes tired. The same holds 
good for testing high and low sounds, for ‘on 
account of the vague results, we have to 
repeat such tests, and the patient becomes 
tired and inattentive. We are thus liable to 
be deceived by positive results. Progress may 
be expected only when an improvement has 
been made in our diagnostic methods. 

In the foregoing, I have said that the fresh 
and unequivocal cases of choked ear involve 
the pars inferior, but not the pars superior. 
At the present time a clinical diagnosis of 
these combined affections of the sacculus and 
cochlea will be impossible, and the diagnosis 
of disturbed function of the sacculus is still 








380 


rather distant. Today, we shall only in ex- 
ceptional cases be able to differentiate clini- 
cally the disease of the vestibular portion of the 
cochlea from that of the semicircular canal 
and for the moment we have not at our dis- 
posal any standard for recognizing disturbed 
saccular function in pathological cases. We 
may be able to diagnose the choked ear only 
by an improved functional test in the region 
of the cochlea by making use of the acoustic 
reflexes and by improving the clinical diag- 
nosis of the diseases of the vestibular portion 
of the cochlea. We are still far from the 
minuteness of examination and diagnosis of 
the labyrinth which is possible with that of the 
fundus oculi. When we see how exactly the 
ophthalmologist can prove affections of the 
viscera of the eyeball and ascertain their 
degree, we have to admit the lack of perfection 
in the diagnosis of labyrinthine disturbances. 

In regard to histological findings, we are 
also still behind ophthalmology. If in cases of 
intracranial pressure with exitus lethalis, the 
fundus is examined histologically, the question 
whether there are symptoms of obstruction 
will have to be answered clearly, no matter 
whether there have been any local symptoms 
of the disease or not, as well as in the case in 
which no clinical examination has been made. 
In examining the ear in this way, we must, in 
view of the many technical manipulations 
(decalcification, etc.) which are necessary for 
the procedure, be very cautious and reserved 
when we discover histological changes in a 
case which is either having no clinical symp- 
toms or which has not been examined at all. 
It is known that the sensory epithelium and 
the cuticular portions of the labyrinth react 
rapidly and markedly both to changes of 
pressure and to changes of chemicals. The 
presence of artifacts is of considerable impor- 
tance here in the histological picture. Hence, 
also in this direction, an improvement will be 
necessary inasmuch as we shall have to dis- 
pense with the decalcification in such cases by 
cleansing the membranous portions so as to 
examine histologically the wonderfully re- 
tained object. Improved clinical diagnosis of 
the labyrinthine diseases and improved histo- 
logical technique will point the way by which 
we shall solve the problem of the choked ear. 
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Although the study of the phenomenon of 
nystagmus is valuable both clinically and ex- 
perimentally in labyrinthine affections, never- 
theless, far greater progress will be made by 
widening our pathologico-anatomical knowl- 
edge of man. 
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presents numerous problems of inter- 

est. It has been the field of many 
brilliant investigations, and, yet it still is one 
of the most incompletely charted regions of 
physiology. Besides, it often is very difficult 
to draw the borderline between the physiology 
and the pathology of pregnancy. 

From the very moment the ovum is im- 
planted in the uterus, it keeps on exacting 
more and more from the maternal organism; 
and during the 9 months of normal pregnancy 
there is a steady increase of the demands 
from practically every organ of the mother. 

The paramount requisite is that the fetus 
receive the substances essential to the de- 
velopment of its organism and that it at the 
same time get rid of its waste products. 
Obviously, the organs of assimilation and 
secretion—the digestive tract, the liver, and 
the kidneys—in particular, are straining un- 
der the pressure of the increased demands. 

As already stated, there is hardly a single 
function of the maternal organism which is 
left unaffected by gestation; and the func- 
tion of the circulatory system is, of course, 
of the greatest consequence; for it is the 
heart action of the mother which insures the 
necessary nourishment of the fetus and the 
removal of the waste products of metabolism. 

This question naturally arises: How does 
the circulatory system of the mother, espe- 
cially the heart, react toward the new task, 
the increased work, with which it is encum- 
bered during pregnancy? 

Only when we have a clear understanding 
of how the normal heart acts in normal preg- 
nancy, are we able to account for the heart 
action in various diseases of pregnancy and, 
especially, to appraise the effect of preg- 
nancy on the injured heart. 

As late as 1921, Mackenzie in his Heart 
Disease and Pregnancy justly criticised the 
attitude of the obstetricians toward modern 
cardiology. We must admit, I am sorry to 
say, that he was right when he stated that 


"To physiology of normal pregnancy 


even the latest textbooks of obstetrics did 
not contain ‘‘the slightest indication, that 
any advance has been made in the study of 
the heart during the last forty or fifty years.” 

This smashing verdict does not hold true 
today. Since the publication of Mackenzie’s 
book, in 1921, a great many studies have 
been reported, which fully prove that the 
obstetricians have realized the importance 
of the viewpoints and methods of examina- 
tion which characterize the modern car- 
diology, and they have—frequently in col- 
laboration with the internists—carried on 
the work in this field. It suffices to mention 
the names of Frey, Herrick, Kautsky, Breed 
and White, Vignes, Robinson, and Williams. 

At the University Clinic of Copenhagen 
we, too, have lately taken up the question of 
heart action and the changes of the heart in 
pregnancy. Together with the internist Nor- 
gaard and my assistant Fr. G. Jensen, I have 
endeavored to elucidate various conditions 
pertaining to this question. 

In considering the subject of the heart of 
apparently perfectly normal and_ healthy 
women in pregnancy, we meet the following 
questions: 

Are changes of the heart action manifest 
in normal pregnancy? If so, what is the cause 
of these changes? Can-they be mistaken for 
organic heart lesions? 

To be of general value, investigations of 
this problem must comprise a relatively large 
number of cases, and should be started as 
early in pregnancy as possible. We have 
therefore attempted to study a fairly large 
number of cases, making regular examina- 
tions throughout the entire period of preg- 
nancy, puerperium, and usually for some time 
afterwards. 

Beside the usual methods of clinical ex- 
aminations, we also have made use of fluoros- 
copy and X-ray plates, electrocardiography 
and, in a smaller series of cases, have made a 
determination of the minute volume of the 
heart, i.e., the amount of blood circulating 
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through the heart in one minute. Krogh and 
Lindhard’s method was used for this deter- 
mination. 

The total number of pregnant women we 
have studied in this manner is 327; but, for 
various reasons, the examinations could be 
completed in only 239 cases. As to the se- 
lection of the material, we have taken only 
women at the age of 20 to 35 years; they all 
were primipare or II-pare. All the women 
were of normal physique. The weight at 
start of pregnancy varied between 55 and 65 
kilograms, the height was 150 to 170 cen- 
timeters. The patients were examined every 
2 or 3 weeks during the entire period; as a 
rule, the investigation of each case was com- 
menced in the second or third month of 
pregnancy. 

The usual examination consisted of aus- 
cultation, pulse and blood pressure measure- 
ment before and after exercise, record of 
weight, and X-ray and electrocardiographic 
examination. 

The majority of these women went through 
pregnancy and confinement without present- 
ing any symptoms of a circulatory nature. 
Nor did the usual clinical methods demon- 
strate any disturbances apart from a frequent 
accentuation of the pulmonary second sound 
during the last half of gestation and an oc- 
casional occurrence of extrasystoles and faint 
murmurs. 

However, a more particular investigation 
showed that 39 out of the 239 perfectly 
healthy pregnant women were of special in- 
terest, inasmuch as they presented some pro- 
nounced circulatory symptoms during the 





last half of gestation, symptoms which were 
so pronounced during the last 2 months as 
to suggest an organic heart lesion. 

The symptoms presented by these patients 
are given in Table I. 

Many of these patients—24 of the 39— 
complained of dyspnoea during the last 
months of pregnancy. The urine contained 
albumin in 19 instances. CEdema was present 
in 34 cases. Physical examination showed 
enlargement of the heart, rapid pulse, mur- 
murs, and accentuation of pulmonary second 
sound. I wish to emphasize, however, that 
the blood pressure was measured repeatedly, 
and practically always found to be normal. 

Another characteristic feature, which is evi- 
dent from the table, is this, that murmurs 
rarely were heard over the mitral orifice, and 
were of the type called functional. I do not 
find this term particularly appropriate, but 
it is commonly used; Williams, for instance, 
uses it in his textbook. I would like to sug- 
gest the term “gestatory murmurs” because 
this seems to me to be more to the point as 
it conveys the idea of the transitory heart 
disorders during the last part of gestation. 

The chief complaints of these patients 
were cardiac pains and distress, headache, 
and shortness of breath. The physical ex- 
amination showed, as mentioned, rapid pulse, 
extrasystole, visible venous pulsation, and 
systolic and diastolic murmurs at the base of 
the heart, over the pulmonary and tricus- 
pidal valves. 

Furthermore, it is characteristic that the 
lesion was not aggravated by work, nor was 
it improved by digitalis and rest in bed. In 
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TABLE II.—FINDINGS IN ONE HUNDRED EIGHT- 
EEN PREGNANT WOMEN WITHOUT FUNC- 
TIONAL HEART DISEASE. LIMIT OF ERROR 


—=©6.7 
Dimensions of Heart 
Longitudinal as ogy a Cogeee 
n- e- En 
larged duced henaet larged Po dianeed 


Fourth to fifth month 


of pregnancy...... 22 16 8r 23 18 77 
Sixthtoseventhmonth 
of pregnancy. . 39 «=—«19 60 33 2 64 


Eighth to ninth month 


of pregnancy. . 57-24 37 ? ? ? 
Fourteen to twenty- 

eight days post- 

a ara 4 9 105 o tt 107 


several instances, the patients claimed to feel 
better while moving around. 

The main interest, however, is associated 
with parturition itself. For, even by the 
most careful observation, it was impossible 
to demonstrate any aggravation of the symp- 
toms during this stage. These women were 
not exhausted, neither during the labor pains 
nor in the intervals; the respiration remained 
regular throughout, and the blood pressure 
was normal. Of the patients, 37 delivered 
spontaneously; 2 were delivered by forceps, 
when the head was on the pelvic floor. This 
last procedure was really not necessary; but 
it happened early in the series of investiga- 
tions, and we were not yet sure whether the 
heart disturbances were of functional nature, 
or due to organic heart disease. 

The correctness of our views, however, was 
proved most strikingly by our examinations 
of the patients during puerperium. 

The percussion tones were normal, and the 
murmurs had disappeared as early as the 
day after parturition. As you will notice in 
the table, practically all symptoms had sub- 
sided before discharge. The condition of these 
patients was once more perfectly normal. 


TABLE III——FINDINGS IN THIRTY-NINE PREG- 
NANT WOMEN WITH FUNCTIONAL HEART 


DISEASE 
Dimensions of Heart 
Senate é diameter oe Siege 
Re- Un - 
Irgd. ded. ched. Irgd. decd. chgd. 
Fourth to fifth month..... 8 6 25 . 2 
Sixth to seventh month... 21 3 15 22 5 = 12 
Eighth to ninth month.... 27 3 9 rs ? 
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days postpartum....... 3 I 35 o 2 3 
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TABLE IV-—THE IDEAL VALUES OF R AND S 
DURING PREGNANCY 


Ideal Ideal 


Month of Pregnancy R-value S-value R-S 
| RS Re eee 14.83 1.86 12.9 
Mik. cccstpos.ners See em orcas 13.78 2.22 11.6 
Ser rere 22.56 1.92 10.6 
Mes cits saau cseieen eben ores 14.91 5.86 9.1 
RSE ee oar eae 14.12 3.96 10.2 
Ns cant npin eas ec wens 14.23 1.81 12.6 
EE prs ee 14.83 3.36 1.5 
III oso io oc wns 520509:8 16.35 4.14 12.2 


I find it of the greatest importance, that 
the obstetrician as well as the general prac- 
titioner realize that such functional—ges- 
tatory—heart disturbances do occur in preg- 
nancy, that they are relatively frequent, and 
that they are of no consequence whatever 
during parturition. 

It is evident from works by Gerhardt, 
Jacquemier, Kehrer, Fellner, Wilson, Robin- 
son, and others that these heart disturbances 
are quite well known in themselves; and, yet, 
they have not received proper attention, pri- 
marily because only a systematic examina- 
tion throughout the entire period of gestation 
makes it possible to distinguish these cases 
of functional heart lesion from cases of organic 
heart disease. 

As a rule, however, one does not see these 
patients until late in pregnancy, when they 
complain of their subjective symptoms. If, 
at that time, an increased area of heart dull- 
ness, murmurs over precordium, and accen- 
tuation of pulmonary second sound are found, 
one may very readily make a diagnosis of 
organic heart lesion and treat the patient 
accordingly. 

This holds good to a still larger extent, if 
one does not see the patient prior to par- 
turition, in which case this fact becomes more 
imminent, inasmuch as the management of 
labor will naturally be influenced by the 
wrong diagnosis—just as it was in the first 
2 cases of our series. I do not doubt that 


quite a number of cases of functional heart 
disturbances are included among the cases of 
heart disease which are treated in obstetrical 
departments everywhere. This in turn means 
that statistics will vary a good deal, depend- 
ing on how many such cases have been en- 
tered under the diagnosis “ Mb. cordis.”’ 
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Curve tr. 


Before I attempt to explain these changes, 
I wish to call attention to the results of our 
systematical X-ray and electrocardiographic 
examinations. X-ray examinations were made 
of 157 patients; the first examination being 
made as early as in the second or third month 
of pregnancy. 

Table II comprises 118 cases of pregnancy 
with no cardiac disturbances whatever dur- 
ing the entire period of gestation. It shows 
an increase of the longitudinal as well as the 
transverse diameter in 23 cases as early as in 
the fourth or fifth month. This increase of 
the diameters becomes more frequent in the 
sixth or seventh month, when the longitudinal 
diameter was increased in 39 cases, the trans- 
verse in 33. 

It should be borne in mind that these 
measures were taken at a time when the up- 
ward pressure on the diaphragm could be of 
no particular consequence. For the same 
reason, we have attributed no significance to 
the measures in the eighth or ninth month; at 
this time we found the longitudinal diameter 
increased in 67 out of 118 cases, i.e., about 
50 per cent. 

Examinations 2 to 4 weeks after parturi- 
tion showed that both the longitudinal and 
the transverse diameter had returned to prac- 
tically normal measures. 

Table III gives the X-ray findings in the 
39 women I have characterized as suffering 
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Curve 2. 


from a functional heart lesion. In the sixth 
to the seventh month, the longitudinal and 
the transverse diameter were enlarged in 21 
and 22 cases respectively; the longitudinal 
diameter was enlarged in 27 cases in the 
eighth to ninth month. 

In these cases the changes disappeared 
shortly after parturition. The patients pre- 
sented many signs of circulatory disturb- 
ances during pregnancy; but in no instance 
could these changes be demonstrated 4 weeks 
after parturition. 

I realize perfectly well that one has to be 
very cautious in estimating the size of the 
heart from X-ray plates—particularly in 
pregnancy; yet I am convinced—in con- 
formity with Frey, for instance, that these 
findings do justify one in the claim that the 
enlargement of the. heart diameters quite 
often can be demonstrated at an early stage 
of pregnancy, when the upward pressure upon 
the diaphragm is as yet of no consequence. 
It is worth noticing that in the cases I have 
diagnosed as functional heart lesion, the di- 
ameters were enlarged in about 50 per cent 
of the cases in the sixth or seventh month, 
and in 70 per cent in the eighth or ninth 
month. 

We now come to the question which has 
been touched on by so many authors, and 
has been discussed in particular by Frey, 
Kautsky, von Jaschke, Sellheim, and Robert 
Weiss: Is this demonstrable enlargement of 
the heart due to a hypertrophy or a dilata- 
tion or, perhaps, both? Or is it merely an 
apparent enlargement, due to the changed 
position of the heart? 

We took the position of the heart axis in 
the different months of pregnancy into ac- 
count, and computed the ideal values for R 
and S respectively by means of Einthoven’s 
triangle. If the two ventricles did not un- 
dergo any change in the course of pregnancy, 
the difference R— S would remain un- 
changed. 
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Table IV shows, however, that R —S 
gradually decreases until the sixth month of 
pregnancy, from 12.9 to 9.1. It then rises 
again, and attains its previous value shortly 
before parturition. This fact becomes still 
more conspicuous, when it is presented graph- 
ically, as I have done in the curve of Curve 8. 
Here the difference is seen to decrease marked- 
ly until the sixth month, whereafter it again 
increases. 

Table IV shows that this decrease of R — S 
was due to an increase of S. As far as we 
now know, this means a predominance of the 
left ventricle. The difference is compen- 
sated from the sixth month on, as illustrated 
by the rise of the curve toward the original 
level. 

These are the electrocardiac changes that 
we consider indicate that the left ventricle 
undergoes hypertrophy in the first 6 months 
of pregnancy, and that this hypertrophy is 
compensated in the last months by a pro- 
portionate hypertrophy of the right ven- 
tricle. Perhaps our interpretation may be 
criticized, but there can be no doubt of the 
correctness of our observations: The func- 
tional equilibrium of the two ventricles is dis- 
turbed in most cases of pregnancy, even the 
normal ones. 

The view that the heart muscle really does 
undergo some changes, is supported by the 
fact that the electrocardiographic changes 
can often be demonstrated a whole month 
after parturition, while the X-ray changes, 
which at any rate largely depend on the ro- 
tation of the heart, disappear relatively soon 
after parturition. 

We have endeavored to contribute to the 
answering of this question by the electro- 
cardiographic examinations which Dr. Nor- 
gaard has carried out. We have studied 32 
patients systematically. It has been a very 
extensive piece of work, as we have com- 
puted about 12,000 values for the different 
leads on the basis of these electrocardio- 


grams. Our material then is so large in fig- 
ures, that one can reasonably take it for 
granted that accidents have had no influence 
on the results. 

Without going into details of the technique, 
I wish to point out that all conceivable 
sources of error were taken into considera- 
tion as far as possible, including the ever 
recurrent “rotation of the heart in pregnan- 
cy.” We now think that the electrocardio- 
graphic changes of pregnancy which we have 
found in practically every case, and which 
become particularly conspicuous because of 
the altered function of the two ventricles, 
should be interpreted in this way: During 
the first 6 months of pregnancy, the left 
ventricle undergoes a relative hypertrophy 
in proportion to the right ventricle; and from 
the sixth month to parturition, this hyper- 
trophy is compensated by a hypertrophy of 
the right half of the heart; there is, perhaps, 
also a slight dilatation of the right ventricle 
and right atrium. The electrocardiographic 
changes can be demonstrated as early as in 
the third or fourth month, when the change 
in position of the heart can be of no im- 
portance. 

Without entering too far upon the electro- 
cardiographic mysteries; I shall cite an ex- 
ample which illustrates this extremely im- 
portant question. 

It is the general opinion that, in the third 
lead of an electrocardiogram, the height of 
the R-wave is an indication of the function 
of the right ventricle, while the S-wave de- 
notes the function of the left ventricle. 

The final cause of these changes is yet 
purely hypothetical. There can be no doubt 
that the increased work of the heart is the 
primary cause of these changes. Hence it 
will be very significant, if it is possible to 
prove directly that the work of the heart is 
increased during pregnancy. 

The work of the heart can be measured in 
the form of its minute volume, i.e., that 
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amount of blood which passes through the 
heart in 1 minute. 

The most accurate investigations of this 
question so far are undoubtedly those made 
by Standers, Duncan, and Sisson. They 
used pregnant dogs for their determinations; 
and they determined the minute volume by 
means of this formula: 

O 
A-V 

According to this formula, the minute vol- 
ume is equal to the proportion between the 
total oxygen intake in cubic centimeters and 
the difference between the oxygen content in 
1 cubic centimeter of arterial blood and in 1 
cubic centimeter of venous blood. It is com- 
paratively easy to determine the absorbed 
oxygen by means of a spirometer. But the 
determination of the amount of oxygen in the 
arterial and venous blood requires a heart 
puncture of the right and left ventricle re- 
spectively. By this method Standers, Dun- 
can, and Sisson have determined the minute 
volume in two pregnant dogs. They have 
found this volume to increase gradually dur- 
ing pregnancy and become about 35 per cent 
larger than before or after pregnancy. 

These experiments must be taken as very 
significant. Their number is not large; but 
they apparently are made with a dependable 
technique, and show conclusively that the 
work of the heart is increased during preg- 
nancy. 

A number of experiments have been made 
by other investigators in order to demon- 
strate the increase of heart work in pregnancy, 
but the accuracy of the experiments is not 
equal to that in the animal experiments just 
mentioned. 

Without entering into the details of the 
various methods, I believe Krogh and Lind- 
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hard’s method must be recognized as the 
most dependable. In 1925, Henderson re- 
ported a new method which does not seem 
to offer any advantages in preference to that 
of Krogh and Lindhard. According to these 
authors, Henderson’s method is even en- 
cumbered with certain errors. 

In Krogh and Lindhard’s method, the 
patient studied respires into a spirometer 
which contains air mixed with a definite 
amount of nitrous oxide. After having made 
some respirations the patient holds her 
breath a minute or so and then expires. By 
analyzing the alveolar air at the start of the 
experiment as well-as at its conclusion, one 
can calculate the amount of blood which has 
passed through the heart on the basis of the 
deficit in nitrous oxide. 

Krogh and Lindhard, Lindhard alone, and 
later Christen Lundsgaard have made nu- 
merous determinations with this method 
which must be said to have been tried out 
thoroughly. 

The first determination on a _ pregnant 
woman was made by Lindhard as early as 
1912; and it should be emphasized that this 
determination was made on a woman who 
was well trained in the technique from many 
previous determinations, a circumstance which 
of course makes the result particularly de- 
pendable and convincing (Curve 1). The 
curve of the determinations on this individual 
shows the minute volume to be 3.7 liters in 
April, 1912. Pregnancy commenced in Jan- 
uary, 1913. The curve shows how the minute 
volume increased to 5.2 liters in the month of 
May. The woman was delivered in Septem- 
ber, whereafter the minute volume began to 
fall; it was 4.4 liters in October. 

Lindhard thinks that the increase of min- 
ute volume is due either to an enlargement 
of the vascular system of uterus, or to an 
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increase of the total amount of blood, even- 
tually hydremia. 

Whichever explanation is correct, at any 
rate the increase of minute volume involves 
an increase of heart. action. 

Later, Weiss carried on with Lindhard’s 
method. He was not in a position to follow 
the pregnant women through the entire preg- 
nancy, but limited himself to determining the 
minute volume in the last days before par- 
turition; then he compared the values he 
found with the average value which Krogh 
and Lindhard found in healthy non-pregnant 
women, and which he gives as 3.8 liters. In 
his investigations, Weiss finds a very marked 
increase of the minute volume, varying from 
45 per cent to 85 per cent. 

I agree with Lindhard in the opinion that 
these figures must be taken with some cau- 
tion. It is true enough that the minute vol- 
ume increases, but it is hardly likely to 
increase as much as Weiss has found it to do; 
and his experiments are lacking that control 
which would have been possible if he had 
been able to examine the same patients in 
the beginning of pregnancy and some time 
after parturition. Weiss, too, considers the 
increase of minute volume due, at least in 
part, to an increase of the total blood volume. 

In 1925, Liljestrand and Stenstrom re- 
ported the results they found in determining 
the minute volume in a number of women 
with chronic nephritis. There was a preg- 
nant woman among these. Her minute vol- 
ume increased during pregnancy to 6 liters 
and went down to 4.9 liters after parturition. 
Although one cannot overlook the fact that 
chronic nephritis in itself is a reason for an 
increase of the minute volume, this experi- 
ment still shows that pregnancy has an in- 
fluence which tends to increase the minute 
volume. 

In 1927, Weiss reviews the different meth- 
ods of determining the minute volume of the 
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heart. The most important part of this 
study is his conclusion that the minute vol- 
ume in humans can be determined with 
relatively great accuracy, but that the meth- 
od is still very difficult, and requires so much 
training of the experimental subject, that it 
is far from being practicable as a clinical 
routine method. One still has to consider the 
results with a certain reservation. 

We, too, have entered on these investiga- 
tions in the Lying-In Hospital. Together 
with Mrs. Dr. Gormsen and later with Mrs. 
Dr. Jorgensen we have .succeeded in com- 
pleting 12 experiments. We have started the 
experiments as early in pregnancy as pos- 
sible and have continued the determinations 
until some time after parturition. 

As already mentioned, the technique is far 
from being easy, and it requires a great deal 
of training of the experimenter as well as the 
experimental subject. Some of the experi- 
ments had to be relinquished because it was 
impossible to teach the individual to breathe 
in the right fashion. We have been very for- 
tunate in this, that Professor Lindhard was 
so kind as to teach Dr. Gormsen the tech- 
nique and to let her do the first experiments 
under his supervision. 

In the case illustrated by Curve 2, the first 
determination was made in the twelfth week 
of pregnancy. At that time the minute vol- 
ume was about 4.2 liters. It increased gradu- 
ally during pregnancy, and amounted to 5 
liters in the thirty-seventh week. A single de- 
termination, 8 days after parturition showed 
that the minute volume now had fallen to 
4.4 liters. 

Another experiment (Curve 3) was started 
in the sixteenth week, when the minute vol- 
ume was a little more than 5 liters. During 
the remainder of pregnancy it kept quite 
constantly about 5.5 liters. In this case we 
were able to make a determination 9 days 
after parturition as well as 3'4 months and 






a 











13 months later. The minute volume was 
found to be considerably lower in all 3 in- 
stances, namely 4.5 liters. 

In the following experiment (Curve 4) the 
first determination was not made until the 
twenty-eighth week. At that time the min- 
ute volume was 5.5 liters; from then on it 
increased rather markedly, and it was 7.5 
liters shortly before parturition. Three weeks 
after parturition the minute volume was as 
low as 4.6 liters, while it stayed around 5.75 
liters about 15 months after parturition. 

The result of the next experiment (Curve 
5) is similar to that for the others; there is an 
increase in minute volume toward par- 
turition and a considerable decrease after this. 

The same holds good for the next experi- 
ment (Curve 6). In this case, too, we were 
able to examine the patient 1 year after par- 
turition. 

The last curve (Curve 7) is of particular 
interest. It illustrates the minute volume 
determinations made on Mrs. Dr. Gormsen 
who has made a number of these experiments 
herself. Mrs. Gormsen was particularly well 
fitted for these determinations, as she had 
instructed all the other experimental subjects 
in the technique of the experiment. Several 
experiments were made on her as early as 
June, 1924; at that time her minute volume 
was found to be 3.55 liters. She became 
pregnant in 1925 whereafter the first experi- 
ment was made on her in the eighth week. 
Her minute volume was determined at 8, 18, 
20, 22, 24, 26, 30, 33, 35, 37, and 39 weeks. 
These determinations show that the minute 
volume increases gradually during pregnancy 
and reaches its maximum in the thirty-third 
week, where it is 5.65 liters. The decrease in 
the thirty-fifth week undoubtedly is due to 
the fact that at this time the patient discon- 
tinued all work and rested at home. Never- 
theless the minute volume increased again in 
the thirty-seventh week. After parturition, 
3 determinations were made, the last one 
4% months after delivery; at that time the 
minute volume had gone down to exactly the 
same value as in the eighth week of preg- 
nancy, namely 3.9 liters. 

This experiment was carried out under the 
most favorable circumstances on an in- 
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dividual who fully mastered its technique, 
and who from personal experience was fa- 
miliar with its sources of error; I attach a 
very great importance to its results. On that 
account, I do not hesitate to assert that our 
experiments have proved that the minute 
volume of the heart increases, and that the 
heart action in this manner is increased dur- 
ing pregnancy. 

In this connection it does not matter, 
whether the increase of volume is due to an 
anemic condition in pregnancy, or, what I 
find most likely, to an increase of the total 
amount of blood, which has been demon- 
strated, for instance, by Zuntz, Stander and 
Creddick, Mahnert and Kaboth. It should 
be mentioned, however, that Lindhard has 
passed a severe criticism on the methods em- 
ployed. Still, all findings go to show that the 
total blood volume is increased during preg- 
nancy. 

The heart action is increased in pregnancy 
as a result of the increased total amount of 
blood and the increased minute volume. This 
explains the development of a hypertrophy 
and perhaps also a dilatation. Both condi- 
tions become particularly pronounced in such 
cases, in which the heart is poorly trained; 
one might be justified in saying, in such cases, 
in which the reserve force of the heart is 
relatively small. 

Even though our investigations do not 
conclusively prove that a hypertrophy of the 
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heart occurs in normal pregnancy, we still 
believe that our roentgenological and cardio- 
graphic investigations have helped to solve 
this question. Moreover, our investigations 
have shown, in conformity with earlier in- 


vestigators, that apparently normal and 
healthy women may during pregnancy de- 
velop symptoms which must be taken as a 
functional heart lesion, while they often, no 
doubt, have been considered organic heart 
disease. 

James Mackenzie, one of the leaders in the 
development of the modern cardiology, has 
continuously emphasized how little signifi- 
cance can be attributed to a single examina- 
tion. Only by repeated examinations—in 
this case throughout the entire period of 
pregnancy and, eventually, for some time 
afterwards—can one obtain a clear appre- 
hension of the most essential point, the 
prognosis. 

Pregnant women with a functional heart 
disorder are not benefited by a diagnosis of 
organic heart disease. Much anxiety and 
many radical measures could be avoided, if 
this condition, which is so well known in 
internal medicine, likewise became as greatly 
appreciated in obstetrics. In his textbook of 
obstetrics, Williams says with regard to hy- 
pertrophy of the heart in pregnancy: “The 
question, however, cannot be regarded as 
definitely settled, and offers an attractive 
field for future work.” I fully endorse these 
words. The question of the heart in preg- 
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nancy is far from settled. It still “offers an 
attractive field for future work.” 


DISCUSSION 


Dr. REUBEN PETERSON: So far as the heart in 
pregnancy is concerned, there can be no criticism of 
the facts stated by Dr. Gammeltoft. Perhaps be- 
cause we have not made as close a study of hearts 
in normal pregnant patients as has he, we have not 
seen as many patients with the symptoms he has 
outlined: rapid pulse, extrasystoles, and venous 
pulsations. As a matter of fact when such symptoms 
exist we have not ascribed them to the heart but to 
the patient’s general nervous condition. 

In the University Clinic we have been most for- 
tunate in having at our command the opinion of 
such an eminent heart specialist as Dr. Frank Wilson 
who has relieved us of the burden of deciding in 
doubtful cases whether or not the patient has an 
organic heart lesion. 

I quite agree with the essayist that the heart in 
pregnancy and Jabor is a very important subject. 
If the patient is suffering from organic heart disease, 
the obstetrician is called upon at times to exercise 
the most accurate judgment as to prognosis and 
treatment, for errors may mean disaster to either 
mother or child, or both. 

Unlike uterine fibroids, the very existence of the 
patient may depend upon sterilization so that the 
patient’s overburdened heart may not have the 
added strain of a pregnancy of even short duration. 
If the patient with organic heart disease does con- 
ceive, the question always will arise as to whether 
the pregnancy is to be terminated at once or allowed 
to proceed until the child is viable. Yet these and 
many other aspects of the question are outside the 
scope of the essayist’s paper and may not be dis- 
cussed. Any light upon the relation of the heart to 
pregnancy which will be of aid to us in solving the 
occasional obstetrical problem in this connection is 
always of value. 
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CLINICAL SURGERY 


FROM THE II FRAUVENKLINIK, VIENNA 
THE WERTHEIM OPERATION FOR CANCER OF THE CERVIX UTERI 


By Proressor Dr. PAUL WERNER, VIENNA, AUSTRIA 


“HERE is no other gynecological operation 
which carries with it so much danger and 
is so destructive as is the abdominal opera- 

tion for cancer; this is especially true if the 
operator is not familiar with the technique and 
does not know every detail necessary to prevent 
complications. The main dangers are a high pri- 
mary mortality, recurrence if radical removal has 
not been done, and the possibility of damage to 
all the organs adjacent to the uterus. The organs 
to be considered most carefully are the urinary 
bladder, ureters, and rectum. The procedure 
which the IT Frauenklinik, formerly conducted by 
Wertheim, has adapted with the hope of avoiding 
as far as possible the dangers associated with the 
operation, is as follows. 


PREPARATION FOR OPERATION AND ANZASTHESIA 


The patient should not be examined by vagina 
or rectum for 3 or 4 days prior to operation and 
no excision should be made during this time. 
Every cancer is infected. Therefore, any manipu- 
lation may force the infection into deeper tissue 
leading to a postoperative peritonitis or sepsis. 
Conforming with these ideas we have recently 
abandoned curetting, cauterizing, or even packing 
the vagina, as is done in many other clinics as a 
preparatory measure for this operation, and in a 
large series of cases we have found that no harm 
has followed our practice. 

The anesthesia of choice is spinal: 1 cubic centi- 
meter of 10 per cent tropacocain given one-half 
hour after 0.02 grams of pantopon subcutaneous- 
ly. We have found that the use of spinal anes- 
thesia not only prevents postoperative lung com- 
plications and gives absolute relaxation to the 
abdominal wall to an extent not to be obtained in 
any other type of anesthesia, but also it makes 
possible the securing of an operative field from 
which the intestines are excluded, so that we re- 
move the chance of mechanical injury or infection 
to the intestines. A similar degree of relaxation of 
the abdominal wall can be obtained only approx- 
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imately by inhalation anesthesia and the patient 
is then so deeply anesthetized that life is en- 
dangered. As the intestines are never in the field 
of operation, never manipulated and so never 
injured, we are able to avoid irritating the peri- 
toneum so often done formerly and also we are 
able to maintain almost normal peristaltic move- 
ments of the intestines after operation. 


OPERATIVE TECHNIQUE 


The patient is placed in the extreme Trendelen- 
burg position. After the usual disinfection of the 
abdominal wall, an incision is made from the um- 
bilicus to the symphysis. It is important to extend 
the incision to the symphysis, because resection 
of the deeper tissues is thus facilitated. Many of 
the difficulties encountered in these operations 
have been due to the fact that the incision was not 
carried down far enough. After walling off the 
pelvic cavity and placing a self-retaining abdom- 
inal retractor, the operative field is examined by 
inspection and palpation: the glands, the bladder, 
the parametrium, and the rectum. The most care- 
ful clinical examination will not always give exact 
knowledge of the existing conditions. If contra- 
indications are not present, the operation is begun 
as follows: 

First step—separation of the bladder. The second 
assistant stands at the left of the operator, and 
with his right hand pulls the vulsella attached to 
the uterus cephalad. The operator with a thumb- 
forceps in his left hand lifts the peritoneum of the 
bladder at a point just between the insertion of 
the peritoneum on the uterus and its connection 
with the posterior wall of the symphysis, in this 
way bringing up a long longitudinal fold (Fig. 1). 

This fold is incised with blunt scissors midway 
between the forceps and the uterus. This incision 
is continued arch-like on both sides to the round 
ligaments. Then the bladder is separated from the 
anterior wall of the cervix and vagina as far as 
possible. This must be done in the proper layer 
to avoid unnecessary bleeding. This proper layer— 





Fig. 1. First step of operation. B., bladder; U., uterus. 





Cutting 


Second stage, preparation of ureters. 
the infundibulopelvic ligament. P., posterior, A., anterior; 
Pe., peritoneum; J. F. L., infundibulopelvic ligament. 


Fig. 2. 
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The right index finger separates the uterine 


Fig. 3. 
vessels and ureters. Pe., peritoneum of bladder; C., cervix; 
U. V., uterine vessels. 


the connective tissue between bladder and cer- 
vix—is easily found by lifting the bladder with 
forceps as high as possible and cutting the folds 
equi-distant from each end. 

Second step—preparation of ureters. We always 
begin on the right side first by cutting the infundi- 
bulopelvic ligament between the ligature and the 
Péan’s clamp. Then the two layers of peritoneum 
are separated by closed scissors (Fig. 2) until the 
opening is made large enough to introduce the 
right index finger and continued down to the lat- 
eral pelvic wall. A complete separation of the 
two layers is important so that the ureter may 
be speedily located. 

Next, the anterior or lateral layer is cut hor- 
izontally as far as the round ligament, the poste- 
rior or medial, and then obliquely down to the 
pelvic wall. The exact cutting of the peritoneum 
is not only very useful in locating the ureters but 
is of greatest importance for a proper peritoneali- 
zation of the wound after the uterus is removed. 
The round ligament is now cut and the ureter is 
located in the following manner. The second 
assistant pulls the uterus toward the symphysis 
and a little to the left; meanwhile, the first assist- 
ant exposes the connective tissue of the broad 
ligament by pulling the stump of the infundibulo- 
pelvic ligament cephalad and against the posterior 














WERNER: 





The operative field after the vessels have been 


Fig. 4. 
cut. Pe, peritoneum; B., bladder; U. V., uterine vessels; 
Ur., ureter. 


abdominal wall. The cut edge of the posterior layer 
is grasped by the operator with a thumb forceps 
and dissection is carried down along the perito- 
neum to the location of the ureter, which is always 
closely related to the posterior layer of perito- 
neum. As soon as the ureter is found, the dissec- 
tion is carried down to the bladder. The ureter is 
not dissected entirely free but is left connected 
with the lateral pelvic wall except in advanced 
cases when the entire pelvic connective tissue has 
to be removed. Then the ureter must necessarily 
be dissected free in its entire circumference. While 
dissecting down the ureter, one approaches an 
area in which the connective tissue fibers run in 
an arched manner over the ureter carrying the 
uterine vessels. As soon as this place is ap- 
proached, a tunnel is built by closed-scissors blunt 
dissection above the ureter and below the arch- 
like fibers. Into this tunnel, the right index finger 
can be introduced so that on the finger are the 
uterine vessels and below the finger is the ureter 
(Fig. 3). Under the guidance of the finger, a silk 
suture is carried in a Deschamps needle under 
the vessels, which are tied and cut. By this 
method we are able to avoid any injury to the 
ureter which in previous operations was very 
common. Figure 4 shows the operative field after 
the uterine vessels have been cut. Now it is easy 
to dissect the vesical ureter and the adjacent 
portion of the bladder as far down as possi- 
ble (Fig. 5). A similar procedure on the left 
side frees the uterus in front and on two sides 
(Fig. 6). 
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Fig. 5. Dissection of the vesical ureter and adjacent 
portion of bladder. B., bladder, C., cervix; Ur., ureter; U. 
V., uterine vessels. 


Third step—exposure of the posterior side and 
separation of the rectum. The rectum is dissected 
in the following way. The uterus is lifted out 
against the symphysis as far as possible. The 
first assistant is pulling the rectum out of the 
pelvis and pressing it against the promontory of 
the sacrum with his left hand (Fig. 7). In this 
way Douglas’s pouch is flattened. This enables 
the operator to take up with a thumb forceps in his 
left hand, a fold between rectum and posterior 
vaginal wall, and cut it transversely. The incision 
is continued on both sides through the peritoneum 
of the sacro-uterine ligament to the posterior 
layer incision, made primarily for the exposure of 





Fig. 6. The uterus free in front and on two sides. B.. 
bladder; C., cervix; Ur., ureter. 
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Fig. 7. The rectum is being pulled out of pelvis and being 
pressed against promontory of sacrum. Pe., peritoneum of 
Douglas pouch; S. U. L., sacro-uterine ligament. 


the ureter. The operator now grasps the uterus 
with his left hand and lifts it while separating 
the rectum from the posterior vaginal wall bluntly 
with the right hand down against the perineum. 
This as a rule is very easily done. The uterus is 
now free from all sides and can be extirpated. 
Fourth step. We start as a rule with the right 
parametrium. By lifting the uterus forward and to 
the left side, the parametrium becomes tense. 
Curved parametrial clamps (Fig. 8) are applied 
to the broad ligament as near the pelvic wall as 
possible beginning with the sacro-uterine folds 
and going on, step by step, to the vaginal canal. 
The tissue is cut and, when this is done on both 
sides, the uterus is attached only by the vagina 
and can now be removed by cutting through. 
The opening of the vagina was formerly feared as 
the most dangerous step of the operation, be- 
cause then the infections of the carcinomatous 
area have their opportunity of entering the ab- 
dominal cavity. Wertheim tried to avoid this 
danger by applying two strong, right-angle- 
clamps below the cancer to the vagina, thus clos- 
ing it beyond the dangerous growth and cutting 
below the clamps. This method without doubt 
will avert infection of the peritoneum through the 
vagina, but it makes the operation very difficult, 
because there is very little space for cutting the 
vagina below the clamps and the entire work has 
to be done deep in the pelvis. In the past few 
years, we have avoided the dangers of infection in 
the following simple, easy, and satisfactory way: 
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Fig. 8. Curved parametrial clamps. 


Fifth step. As soon as the uterus is released 
from all its attachments except the vagina, the 
latter is cleaned and dried out with-dry pieces of 
gauze through the vulva. Then a gauze sponge is 
firmly pressed against the cancerous area and the 
vagina below the gauze pack is again cleaned. 
After this the operator returns to his place and 
grasps the vagina with his left hand by placing 
the thumb in front, the index finger behind, thus 
holding the gauze against the cancerous area, and 
cuts the vagina below with scissors (Fig. 9). As 
soon as the anterior vaginal wall is cut, a strip 
of gauze is introduced through this hole into the 
vagina to prevent any remaining contents from 
entering the field of operation. Then, the vaginal 
attachment is completely severed and the uterus 
is removed. A few stitches are placed in the vagi- 
nal stump to control bleeding and clamps are 
replaced by ligatures. By using the curved clamps 
which follow the pelvic curve, the pelvis may be 
cleaned out entirely so not the slightest amount 
of fat or connective tissue remains. Figure 10 
shows the left half of such a pelvis, where the 
levator ani can be seen entirely exposed. After an 
exact control of hemorrhage, the area is again 
examined for any enlarged glands. It must be 
remembered that such glands are always in close 
relation to the iliac vessels and obturator nerve, 
and separation is often very difficult. Great care 
must be exercised not to ligate the obturator 
nerve as this would cause long-lasting pain in 
the leg. 

Finally a strip of iodoform gauze is placed in 
the operative field and an end extended through 
the vagina. The bladder peritoneum is sutured 
to the rectum and suturing is continued on each 
side to the infundibulopelvic stump which sepa- 
rates the entire operative field from the abdom- 
inal cavity (Fig. 11). The peritoneal apposition 
must be very accurately done in order to avoid 
postoperative peritonitis. Finally the abdomen is 
closed in the usual way. 

The difference between this extensive operation 
and simple extirpation is that the uterus alone is 
not removed but the adnexa also, the parame- 
trial tissue, and an extensive portion of the va- 
gina. This is done in order to follow the general 
surgical law, to extirpate a malignant tumor 
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Fig. 9. With gauze held against the cancerous area, the 
operator cuts the vagina below with scissors. V., vagina; 
C., cervix. 


thoroughly so that only healthy tissue is left. 
This is possible only when preliminary dissection 
of the ureters—the most important point in the 
entire operation—is done. 


AFTER-TREATMENT 


As in all other laparotomies, the patient is put 
to bed and left absolutely quiet. There are no in- 
fusions or other medication given except a hypo- 
dermic injection of morphine 0.02 grams the 
evening after the operation to procure a restful 
night. Shock is never observed after the operation, 
perhaps due to the fact that the intestines have 
not been manipulated. Forty-eight hours after 
the operation, the patient receives an enema of 
chamomille tea to facilitate peristaltic action. If 
the bowels do not act after the tea enema, the 
patient is given a glycerine water enema. On the 
fourth day, the pelvic strip of gauze is partly re- 
moved and a little more is taken out each day 
until the eighth day when the last of it is removed. 
Five days after the operation, the stitches are 
removed. It is advisable to have the patient 
brought to the examination table 2 days after the 
removal of the gauze and to introduce forceps 
through the vagina into the parametrial wounds 
to permit the escape of any secretions that may 
be retained. This may occasionally prevent 
severe phlegmon of the retroperitoneal cellular 
tissue or secondary peritonitis. Especial care must 
be given the bladder. There is always complete 
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Fig. to. Levator ani entirely exposed on left side. Pe., 
peritoneum; L. A., levator ani; R., rectum; S., sigmoid. 


retention of urine due to the extensive dissection 
and isolation of the bladder. This retention and 
the consequent cystitis cannot be prevented; in 
fact, it may be said, that if a patient passes urine 
voluntarily after operation, the operation was 
not a real, extensive Wertheim. The operation by 
its extensiveness must lead to this bladder dis- 
turbance. The bladder must be emptied every 8 
hours by catheter and washed with a 3 per cent 
boracic acid solution. After 8 or 1o days the 
patient starts to empty the bladder spontaneously 
but never completely. It would be a great mis- 
take to stop the care of the bladder as a severe 
cystitis and perhaps even pyelitis might follow. 
The time for the end of the bladder treatment is 
determined in the clinic in the following way: The 
patient is asked to urinate in the morning and 
immediately afterward she is catheterized. The 
amount of urine found this way, the so-called 
residual urine, is measured. Only when no’resid- 
ual urine is found on 3 successive days, does the 
bladder cease to require further treatment. This 
takes about 3 or 4 weeks. 

Postoperative prophylactic radiation is done on 
every patient. For this only the X-ray is used. 
Radium emanation does not reach deeply enough 
and even with most cautious dosage may lead to 
fistula because of the severely traumatized tissue. 

The general rule is to be followed as always, 
to radiate the patient as soon as possible, but cau- 
tiously. If the radiation is started too early, 
before the abdominal wall has had time to 
heal and the bladder is not sufficiently recovered, 
severe recurrence of cystitis will follow and 











Fig. 11. Entire operative field separated from abdominal 
cavity. B., bladder peritoneum; R., rectal peritoneum. 


require extended treatment. Therefore it is best to 
wait until there is but 10 or 20 cubic centimeters 
of residual urine before starting radiation. 


COMPLICATIONS 


The most common and most feared complica- 
tion is the fistula. There may occur fistule of 
the bladder, ureter, or rectum. This complica- 
tion cannot be avoided entirely, especially in far 
advanced cases in which the new-growth has very 
closely approached the organs. Bladder and rec- 
tal fistule are observed in the cases in which the 
cancer has grown close to these organs or even into 
the outer layer of their walls. The outer wall is 
removed with the growth and the remainder be- 
comes necrotic and sloughs off as a rule within 
8 or 10 days. Very little can be done to prevent 
this because even overlapping with apparently 
healthy tissue does not, as a rule, prevent the 
fistula because of the tissue’s diminished resistance 
and blood supply due to the extensive dissec- 
tion. Nearly always rectal fistula will heal spon- 
taneously even though quite large. Bladder 
fistula heal very rarely even though they are 
small. After 2 or 3 months, the fistula of the blad- 
der must be operated upon and as a rule it heals 
with primary intention. 

If adhered to, certain rules wil! reduce ureteral 
fistule to a minimum. If possible the ureter 
should be left in contact with the lateral pelvic 
wall. If this cannot be done, for instance in very 
advanced cases, Amann’s method is the best way 
of re-attaching the ureter to the pelvic wall by 
using the stump of the uterine vessels for fixation. 
The ureters should never be grasped with an in- 
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strument; all dissecting should be done by holding 
the surrounding connective tissue. Finally they 
should not come in contact with any ligatures or 
even the gauze used as a pelvic drainage. If after 
all these precautions a fistula does occur, spon- 
taneous healing may be expected in the greater 
number of cases. This healing may take place in 
some cases in 2 or 3 weeks, while in others it will 
require 3 or 4 months. Therefore, surgical inter- 
ference should not be tried until after this latter 
time. The only operation to consider is extirpa- 
tion of the kidney, because, first it is impossible 
to dissect the ureter free from the scar tissue far 
enough to implant it into the bladder without 
tension, and secondly, the kidney is nearly always 
infected at the time of operation and its preserva- 
tion for this reason is not desirable. 

Another severe complication is pyelitis. If 10 
or 12 days after the operation and in some cases 
even later, the patient suddenly develops high 
temperature which may or may not be accom- 
panied by a chill, the possibility of pyelitis should 
always be considered, even though there is no pain 
in the kidney region and no urinary findings or 
any other symptoms common to pyelitis. 

The kidney pelvis must be catheterized and it 
is best that the catheter remain for 24 or 48 hours 
to insure permanent drainage of the kidney pelvis 
and allow repeated douches of 1 per cent silver 
nitrate solution. If catheterization of the ureter 
is not possible, due to severe changes in bladder 
mucous membrane, it is advisable to place a 
permanent catheter in the bladder and twice a 
day inject ro cubic centimeters of 40 per cent 
urotropine solution intravenously. Pyelitis, if not 
treated or not treated early enough, may lead to 
pyonephrosis and even to death. 

RESULTS 

Wertheim found that 50 per cent of the cases 
admitted to the clinic for cancer of the uterus 
could be operated upon; the remainder were inop- 
erable due to the advanced stage of cancer growth 
or other complications. Of the cases operated upon 
50 per cent were alive and well after 5 years. This 
corresponds to a permanent healing of 50 per 
cent of all cases operated upon or 25 per cent of all 
cases coming into the clinic with cancer. Since that 
time postoperative radiation has been used as a 
routine in all cases operated upon, also the opera- 
tive technique has been more improved, so that 
the primary mortality has been reduced from 1o 
per cent to 5 or 6 per cent. I do not doubt that 
the future will show much better results. 


I am very much indebted to Dr. H. G. Hurtig of Han- 
over, Kansas, for help in translating this article. 
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FROM THE SECTION ON ORTHOPEDIC SURGERY, MAYO CLINIC 


MASSIVE BONE GRAFT APPLIED FOR NON-UNION OF THE HUMERUS! 
By MELVIN S. HENDERSON, M.D., F.A.C.S., RocHESTER, MINNESOTA 


OR a number of years we have used the 

term “massive bone graft” to distinguish 

this type from the intramedullary or inlay 
bone graft. The intramedullary bone’ graft is 
placed in the medullary cavity, is gradually 
absorbed, and serves merely as a means of fixa- 
tion. In cases of non-union, it has proved of little 
value, and in cases of delayed union of but little 
more; therefore, it has practically been abandoned. 
The inlay method, although anatomically ac- 
curate and seemingly logical, has certain faults. 
The inlay graft must be accurately placed in the 
slot prepared for it, or the necessary contact 
between the bone graft and the bone fragments 
will not be obtained. The most serious fault, 
however, is that the graft in some positions, par- 
ticularly in the radius and ulna, is not of sufficient 
size to maintain fixation properly during the 
period from the third to the fifth week, which is 
often spoken of as the “weak period of the bone 
graft.” Although autogenous bone grafts are 
probably mostly absorbed and replaced by new 
bone, I doubt that this process is complete. At 
the time of maximal absorption of bone, there is 
not enough new bone in a small graft to provide 
real fixation, and it is then that the graft may 
break. 

The massive graft overcomes these difficulties. 
It is easier to apply and is so large that it really 
acts as a means of fixation even through the 
period of weakness, because by that time enough 
new bone has been deposited. The massive graft 
is applied in the same manner as a metal or beef- 
bone plate, except that the cortex of the frag- 
ments is freshened to expose fresh bone to provide 
nourishment for the graft. 


TECHNIQUE 


In order to illustrate the method of applying 
massive graft, I will describe the operation as 
carried out in a typical case of non-union of the 
humerus. 

Incision and dissection. In operations on the 
humerus, the soft structures, particularly the 
nerve trunks, must be molested as little as 
possible. The musculospiral or radial nerve is 
particularly liable to injury because of its intimate 
contact with the bone in the musculospiral groove 
and its lateral position in the lower third of the 


arm. This nerve traverses the arm posteriorly 
through the musculospiral groove, close to the 
humerus between the heads of the triceps muscle; 
it comes forward laterally at the outer side of the 
elbow several inches above the outer condyle in 
the substance of the triceps muscle and soon 
enters the supinator longus; therefore, it can 
readily be seen that although the lateral approach 
to a fracture of the humerus is more convenient 
for the surgeon, it jeopardizes the safety of this 
important nerve. I use an external anterolateral 
incision (Fig. 1a) curving the lower end across 
the tendon of the biceps. The dissection is car- 
ried down between the biceps and the triceps 
muscles and does not disturb the substance of the 
supinator longus muscle in which the musculo- 
spiral nerve divides into the posterior interosseous 
(motor) and the radial (sensory) (Fig. 1c). When 
this line of dissection is adhered to, the musculo- 
spiral nerve is well out of the way. 

Exposure and preparation of fragments. The 
bone is exposed, the fragments separated (Fig. 
2a), and the ends forced out through the incision 
so that the fibrous tissue between them can be 
removed (Figs. 2b and c). The end of each frag- 
ment is sawed off squarely (Fig. 3b) and the 
medullary cavity reamed out (Fig. 3a). The ends 
are carefully fitted together to make sure that the 
angle at which the bones were sawed off is such 
as to prevent bowing (Fig. 3d). The fragments 
are prepared for the reception of the massive graft 
by chiseling or sawing (Fig. 3c). A sufficient 
amount of the cortex on the side (the anterior 
surface when the external anterolateral incision 
is used) is removed (Fig. 3d), to expose the deeper 
bone which has a good blood supply. All vessels 
of any size in the arm are tied, and ends of the 
bone are wrapped in gauze sponges saturated with 
sodium chloride solution, and a small sponge is 
laid in the wound. The edges of the skin are 
drawn together by means of a towel clip. No 
tourniquet is used on the arm for fear of injur- 
ing nerves. 

Removal of bone graft. It is usually better to 
use the tibia on the same side as the affected arm, 
because, if it becomes necessary to use a crutch to 
relieve the strain on the leg, the patient will be- 
come ambulatory more quickly if he can use the 
crutch with the opposite arm. The bone graft 


1Submitted for publication September 27, 1927. 
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Opening medullary cavity 


Preparation of 
bone ends 


Fig. 3. 
bone; d, humerus prepared for graft. 


should be removed from the tibia as cose to the 
upper end of the bone as possible and should in- 
clude all layers. The end which originated near 
the epiphyseal line should be placed against the 
lower fragment, because the bone cells near the 
epiphysis are more active in forming new bone. 
We know that practically all the growth of long 
bones takes place at the epiphysis, not in the 
center of the shaft. Before closing the wound 
after bone-grafting operations, if it is possible to 
obtain scrapings with a curette from the epiphys- 
eal area, I pack them about the line of fracture. 
I am sure that our percentage of good results has 
been increased by the packing of these small 
grafts properly around the line of fracture. The 
incision (Fig. 4) is curved to prevent it from 
coming directly over the site of removal of the 
graft, moreover the distribution of the veins is 


such that the curved incision causes the least’ 


injury to the venous circulation (Fig. 5). Figure 
4 shows the leg prepared, the tourniquet in 
place, and the bones sketched.in outline. The 
bone can be removed by means of a chisel and 
drill. The motor saw is quicker and more con- 
venient, but it should not be of such high speed 





Fig. 4. Showing the relation of the incision to the skin 
and bones. 
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Cc 
Portion of cortex 


c , _—to be removed 
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Proximal 


Distal 





Accurate fitting of bone ends ad 


a, Drilling the canal; b, smoothing the bone ends; c, removal of the cortical 


that it will burn the bone. Figure 6 shows the 
method of removing the graft and water being 
dropped on the saw to keep it cool. The graft is 
removed from the internal surface of the tibia, 
the crest being left intact. Figure 6c shows 








Incision| 
gy 





Fig. 5. Showing the location of the incision in relation 
to the veins. 
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! Undermining 
skin and fat 


Incision~ 
Medial flat surface 
of tibia 






Fig. 6. a, Undermining the skin flap; b, sawing out the graft; c, showing relations 
of the graft; d, showing the incision relative to the muscles. 





graft 




















Fig. 7. a, Showing the drill holes at the ends of the graft; b, chisel prying out the graft. 
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Fig. 8. a, Smoothing the inner surface of the graft; b, and c, small pieces of bone 


and large graft kept in warm gauze. 


diagrammatically the amount of bone removed. 
The removal of the graft is facilitated by drilling 
several holes at each end of the graft and freeing 
it by means of a chisel (Fig. 7a). Figure 7b shows 
the chisel being used to loosen the graft at the 
sides. The uneven pieces of cancellous medullary 
bone on the under surface of the graft are care- 
fully removed with a bone biter (Fig. 8a) to give a 
smooth surface so that the graft can be applied to 
the prepared surface of the humerus. The graft 
and the fragments should be wrapped in a gauze 


Bone screws 






sponge and kept warm (Fig. 8b). The wound in 
the leg is closed and a firm dressing applied over 
it to prevent the formation of a hematoma. The 
tourniquet is removed. 

A pplication of bone graft with beef-bone screws. 
The ends of the humerus are approximated and 
the massive graft or plate of living bone applied 
to the prepared area on the fragments (Fig. 9). 
The ends of the fragments are pushed together 
firmly and the graft held in place by bone forceps. 
Means of holding this plate-like graft to the 





ih» 
Graft | 
YW >—Distal humerus 


Fig. 9. a, Drilling holes and placing bone screws; b, biting off the heads of the bone screws. 
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Approximation of muscles 
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d 


Fig. 10. a, Graft and small grafts placed; b, suturing the fasciz; c, sutures in fat; d, sutures in skin. 


fragments may be provided by several different 
methods; however, I have found that beef-bone 
screws serve the purpose admirably. Autogenous 
bone screws may be made with a dowel reamer, 
at the cost of considerable time, or autogenous 
pegs may be staggered into the graft and the 
fragments at various angles, according to the 
method of Willis Campbell, but the preparation 
of these pegs is also time-consuming. The use of 
beef-bone screws, previously prepared, saves 
considerable time. They are strong and retain 
their strength until the bone graft has become 
firmly united to the fragments. They must be 
made accurately so as to fit the threads that are 
tapped into the drill holes in the graft and frag- 
ments; screws fitting too loosely are of no use, and 
if they are too tight, they bind and break as they 
are screwed in. Usually two holes in each frag- 
ment, sometimes three, are bored with either an 


electric or hand drill through the graft and the 
fragments, until the drill perforates the opposite 
cortex. After the screws are inserted, the heads 
are bitten off (Fig. 9). Before the wound is 
closed, it is most important to pack multiple 
small grafts around the line of fracture (Fig. 
10a). 

In bone grafts for non-union or delayed union 
of fractures of the humerus, postoperative fixa- 
tion is essential. We have found that a body cast 
encircling the chest, either resting securely on the 
iliac crests or hanging from the opposite shoulder, 
should be applied a few days before operation. 
Following operation, a cast should be applied to 
the arm, forearm, and hand, extending from the 
ends of the metacarpal bones to the axilla, and 
should be lashed securely to the body cast by 
plaster of Paris thrown around the body and arm 
cast and over the shoulder. 
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END-RESULTS FROM CORRECTION OF CYSTOCELE BY THE 
SIMPLE FASCIA PLEATING METHOD' 


By NORMAN F. MILLER, M.D., Iowa City 


Associate Professor in Obstetrics and Gynecology 


EW gynecological subjects have received as 

much discussion as cystocele, the literature 

abounding with contributions dealing with 
various phases of the condition. Most of these 
papers have dealt with the technique of operative 
procedures, some have emphasized the cause, 
etiology, or treatment, while only a few have re- 
ported end-results from corrective operations. 
Since bulk of literature on a subject is often a bad, 
rather than a good sign, one might well hesitate 
before adding to it. Yet it is only through this 
pooling of ideas that we may separate the chaff 
from the wheat and become familiar with the 
views, procedures, and corrective measures that 
are most desirable, and so arrive ultimately at 
what may be considered nearest to the ideal. 

The writer has long felt that while many oper- 
ative methods for correction of cystocele give 
good results yet they are too complicated for 
general use, and furthermore, do not give better 
end-results than some of the simpler procedures. 
In the hands of specialists, such complicated 
methods have indeed a valuable place, but it must 
be remembered that only a small portion of 
cystoceles are corrected by highly trained gyne- 
cologists, and it should be apparent that the 
most satisfactory method will be the simplest 
procedure giving good results. With this idea in 
mind, the writer decided to study the end-results 
of the simple fascia pleating operation, which is 
probably much the same method as is used 
throughout the country, with minor variations 
common to the individual clinics and operators. 

One hundred and fifty patients, operated upon 
at the University Hospital by this simple fascia 
pleating method from 1920 to 1926, were studied, 
the period since operation varying from 1 to 6 
years. Each patient’s record was carefully 
studied with particular reference to complaints 
which might have been produced by the bladder 
lesion. All of the patients were then interrogated 
by means of a questionnaire in order to verify 
their original entrance complaints, to determine 
the results of the operation, and if possible to 
ascertain their present condition. However, only 
one hundred answers were received, but in prac- 
tically every instance the response was prompt 
and the answers were very concise and to the 


point. 


To permit the better judging of the results ob- 
tained, the method of correction used may be 
briefly described as follows: The cervix was 
grasped with a vulsellum forceps in the center of 
the anterior lip and pulled downward. A trans- 
verse incision, 114 to 1% inches in length, was 
made transversely across the anterior lip of the 
cervix just below the lowest point of bladder 
attachment (Fig. 1). Two Allis clamps were 
placed on either side of the midline of upper free 
edge (Fig. 2) and traction was exerted downward. 
The tip of a scissors was inserted between the 
mucosal and fascial layers. This was easily ac- 
complished when the index finger of the left hand 
was placed on the outer surface of the mucosa and 
pressure made up against this finger with the 
scissors. The line of cleavage was very distinct, 
and once found, the scissors were pushed without 
difficulty up toward the urethra between the 
mucosal and fascial layers (Fig. 3). The blades 
of the scissors were separated and the scissors 
withdrawn, and the separated mucosal layer in- 
cised in the midline up to within % inch of the 
urethra (Fig. 4). The mucosal layer was dissected 
laterally, each side being freed from the under- 
lying fascial structures. This dissection was car- 
ried out as far as the lateral walls of the vagina 
on each side (Fig. 5). The bladder was then 
pushed up to a point beyond the region of the 
internal cervical os of the uterus. It was occa- 
sionally necessary to use sharp dissection to com- 
mence this displacement of the bladder, but gen- 
erally blunt dissection was sufficient. Carrying 
the dissection as high as the internal cervical 
os was important, since we felt that in fixing the 
pubovesicocervical fascia at this high point the 
foreshortening of the anterior wall of the vagina 
would tend to prevent rather than produce back- 
ward displacement of the uterus. This completed, 
the fascia overlying the bladder was pleated ver- 
tically by means of a continuous No. 1 chromic 
catgut suture which was started at the top and 
carried down toward the cervix, the lower edge 
of the fascia being stitched to the cervix at the 
region of the internal cervical os. The pleating 
was then completed, the same suture being carried 
back up tothe starting point. In general, no further 
pleating was necessary except in the larger type 
of cystocele when one or two additional pleatings 


1From the Department of Obstetrics and Gynecology, University of Michigan. 
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occasionally seemed advisable. The excess mucosa 
from either side was then trimmed off and the 
edges approximated with absorbable interrupted 
sutures, care being taken to pick up some of the 
underlying fascia in order to prevent the forma- 
tion of dead space. It is obvious that this folding 
or pleating of the fascia as described throws the 
base of the bladder into folds, but this apparently 
does little if any harm. The operation outlined 
fulfills the requirement of being simple, and from 
data obtained in this study is eminently satisfac- 
tory in so far as results are concerned. 

In some instances, other operations were per- 
formed at the same time; thus most patients had 
a perineorrhaphy; some a trachelorrhaphy; others 
had a laparotomy for hysterectomy, for suspen- 
sion of the uterus, or for appendectomy. The in- 
fluence of these additional procedures upon the 
end-results of the cystocele repair will be con- 
sidered later. 


SYMPTOMS ON ADMISSION 


All complaints on admission to the hospital 
were carefully checked over, and the frequency of 
each is shown in Table I. Backache, a common 
complaint in women, was included simply to note 
whether any relation existed between this symp- 
tom and the size of the cystocele. 


TABLE I.—SYMPTOMS ON ADMISSION 


Symptoms Cases Percentage 
oS Seer cee rere 63 63 
Ee eee ee re 54 54 
NE a rir gls A side SOe nee wane oR 51 51 
ND a 65 xn 0-00 deoa.cie ves 43 43 
NN c.0 in -4 a bernenesadiausee 18 18 
re on eee 18 18 
Bearing down feeling............. 2 2 
MEE arrccarsidecceNendicneOxinas I I 
ee ee ee I I 


Frequency, dysuria, and burning are commonly 
associated with bladder disease of all types, and 
for that reason are probably of no particular 
interest except in relation to the end-results. 

Incontinence is seen to be a particularly com- 
mon symptom and it is of interest to note that 
this complaint was quite generally distributed 
regardless of the size of the cystocele or the age of 
the patient. Of the 3 patients operated upon for 
enormous cystoceles, 2 complained of incon- 
continence. This number is so small, however, 
that no conclusions are possible. In all other 
groups, regardless of size, this symptom was fairly 
common, many patients noticing it on coughing, 
sneezing, or laughing, while others were incon- 
tinent even without straining. 
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Eighteen patients complained of backache. Of 
these, 1 had a definite lumbosacral arthritis and 
1 a sacro-iliac arthritis. Both of these patients 
were treated orthopedically and relieved of this 
symptom. Five of this group with a marked 
retroversion of the uterus were operated upon for 
this condition as well as for the cystocele. Four 
were completely relieved while 1 complained of 
an occasional backache but was otherwise im- 
proved. Of the 11 remaining cases who had no 
apparent disease to account for their backache, 
8 were reported as being completely well in all 
respects after correction of the cystocele, while 
3 still had occasional trouble. While 18 per cent 
of the women studied complained of backache, 
it is difficult to determine the actual relationship 
existing between this symptom and cystocele. 
The fact remains, however, that out of 11 patients 
with backache and no demonstrable disease 
other than the cystocele and lacerations to ac- 
count for it, 8 were completely cured, and 3 were 
improved by simple correction of this pelvic 
lesion. 

The size of the cystocele was noted in all in- 
stances at the time of examination or operation 
and was classified as follows: “enormous,” the 
size of an average orange; “large,” the size of a 
lemon; ‘‘moderate,” the size of a hen’s egg; and 
“small,” the size of a bantam’s egg or plum. On 
this basis, the 100 cases grouped themselves as 
in Table II. 


TABLE II.—-SIZE OF CYSTOCELES TREATED 


Size Cases 
oo EE re ee Ey 3 
DE ND 5 aii are t:ctdaa wee ve ek wie waa wees 15 
EID osc cawecccres cesasewctaccene A 
MEI Scop oN sy aitasienins Kawdnwurasecuce > ae 

WMDs twensciunb aca oeteeser aawee ene 100 


This classification was of value in many re- 
spects, principally, however, in that it permitted 
the study of symptoms and end-results in rela- 
tion to the size of the cystocele. The best results 
were obtained in the larger lesions. ‘Small’ 
cystoceles were noted in 26 of the 72 cured cases 
(36 per cent), in 10 of the 22 patients who were 
only improved (45 per cent), and in 5 of the 6 
failures (83 per cent). Just why the results should 
be better in the larger cystoceles cannot be dog- 
matically stated. Possibly more painstaking care 
was exercised in the larger lesions or, on the other 
hand, the symptoms attributed to the small 
cystocele may have originated from another 
source and so were not relieved with repair of the 
cystocele. The relative frequencies of the symp- 
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toms in relation to the size of the cystocele are 
shown in Table III. 


TABLE III.—RELATION OF SIZE TO FREQUENCY 
OF SYMPTOMS 


Enormous Large aes Small 
er 


er Per Per 
No. cent No. cent No. cent No. cent 

Number........ 3 15 40° 42 
Frequency...... 3 100 9 60 28 70 23 54.9 
lr 3 100 6 40 23 57.5 22 52.3 
ee 2 66.6 6 40 17 42.5, 26 61.9 
Incontinence.... 2 66.6 6 40 16 40 19 45.2 
Protrasion...... 2 66.6 5§ 33.3 & 20 $ 93 
DOME. ccss DS 26:3 * 13-5 6 25 Q 21.4 


RESULTS OF OPERATION 


Ninety-four of the 100 patients studied reported 
themselves as perfectly well or definitely im- 
proved. Seventy-two said they were perfectly 
well, while 22 were definitely improved but did 
not consider themselves perfectly well, and 6 
stated they were no better after the operation. 
Complete cure in 72 per cent of the cases and 
definite improvement in an additional 22 per cent 
is certainly a sufficiently satisfactory showing to 
justify this method of repair. 


INTERVAL SINCE OPERATION 


Inasmuch as considerable time has elapsed 
since the operation, in some instances 6 years, 
this time element must be considered. The cura- 
tive power of time is well known and its impor- 
tance in this study is difficult to estimate. Table 
IV shows the results obtained in relation to 
years since operation. 


TABLE IV.— YEARS AFTER OPERATION IN 
RELATION TO CURES AND FAILURES 


Improved Failures 
Per Per 
No. cent No. cent No. cent 
One year after operation.. 7 58.3 3 25 2 16.6 
Two years after operation. 3 75 I 25 


Cures 
Per 


Three years after operation 21 75 7 25 PRY: 
Four years after operation. 15 75 4 204 I 5 
Five years after operation. 18 66.6 7 25.9 2 7.4 
Six years after operation... 8 88.8... .... I 11.2 
WOR. cokiswaneeceen> 72 92 «+32 22 6 6 


COMPLETE CURES 


The incidence of cures shows definite evidence 
in favor of the greater curability of the larger 
lesions. We see that the larger the cystocele the 
better the chances for complete relief. Thus 
cures were obtained in all (100 per cent) of the 
“enormous” cystoceles and in 12 (80 per cent) of 
the group classified as “large,’’ but in only 31 
(77.5 per cent) of the “moderate, ”’ and 26 (61.9 per 
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cent) of the “small” lesions. To be sure there 
were more of the latter treated and it is possible 
that this may partially account for the difference 
in percentage of cures, but it seems that other 
factors must play an important réle. It may be 
that in the larger cystoceles the removal of the 
visible tumor aids in convincing the patient that 
sheis well. Moreover, we may be misled and blame 
a “small” cystocele for symptoms of another ori- 
gin. Table V shows the relation between results 
obtained and size of the cystocele. 

A study of the patient’s age with relation to 
results is shown in Table VI. It will be noticed 


TABLE V.—RESULTS IN RELATION TO SIZE OF 


CYSTOCELE 
Enormous Large Moderate Small 
er Per Per Per 
No. cent No. cent No. cent No. cent 
No. of cases. 3 15 40 42 
CA....... % too 8 Bh 6ft 97-53 6 
Improved... 2 23.2 9 22.5 a 26.1 
Failures. .... 1 6.6 5 11.9 


TABLE VI.—RESULTS IN RELATION TO AGE 
OF PATIENTS 


No im- 
Total Cured Improved provement 
Treated er Per Per 
Age Group No. to) cent No. cent No. cent 
20-25 years... 8 5 62.5 Ss = s 12.5 
26-30 years.. 13 10 76.9 2 15.3 I 7.6 
31-35 years.. 15 7 46.6 6 40 Ss 23.3 
36-40 years.. 13 10 76.9 $ 2 va 
41-45 years.. 14 9 64.2 a See 
46-50 years.. 23 18 78.2 % @ 2 8.6 
51-55 years.. 8 7 87.5 e 418.5 ' 
56-60 years.. 5 5 100 si ii 
OE-G5 FONE... 2s os nes 
66-70 years... I I 100 


that the percentage of cures increased with the 
age of the patient. Thus, the lowest percentage, 
406.6 per cent, was at ages 31 to 35 while at 41 to 
45 years the percentage of cures was 64.2 per 
cent; at 46 to 50 years, 78.2 per cent; at 51 to 55 
years, 87.5 per cent; and at the ages of 56 to 70 
years, it was 100 per cent. 


IMPROVED BUT NOT COMPLETELY CURED 


Of the 22 patients who were improved but 
not definitely cured, 10, or 45.4 per cent, gave 
incontinence as the only reason for considering 
themselves not completely relieved, and 3, or 
13.6 per cent, had incontinence plus other bladder 
symptoms. Thus, over one-half of the improved 
patients had a residual incontinence. It is pos- 
sible that some of these patients could have been 
cured had more care been taken in pleating the 
fascia in the region of the neck of the bladder. 
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The use of a mattress suture in this region prelim- 
inary to the pleating proper, as mentioned by 
Neel (4), should be emphasized particularly in 
cases giving incontinence as one of their entrance 
complaints. 

Table VII shows the number of patients re- 
ported as improved and enumerates the residual 
symptoms, 

Incontinence stands out as the symptom most 
likely to remain after the operation. Forty-three 
patients had this symptom on admission, and 28 
of these, or 65 per cent, were cured. Thirteen of 
the improved and 2 of the non-improved patients 
complained of incontinence after the operation, 
this being the principal cause for imperfect cure 
in the improved group. 


TABLE VII.—CASES IMPROVED ONLY 


Per 

Residual symptoms Cases’ cent 

Incontinence only. . - IO 45.4 
Incontinence and urgency, frequency, | burn- 

ing. 5 “ns6 

Backache, freque ney, burning... S 22.7 

“Scalding urine’ aera I 4.5 

F requency. . I 4.5 

“95 per cent improved”. I 4.5 

| a eee I 4-5 


*Items 1 and 2 total 59 per cent. 


FAILURES 


Six patients stated they were no better follow- 
ing the operation. In 2 instances the reasons 
given for the disappointment seem hardly valid 
since there were absolutely no bladder com- 
plaints. In another the result of the operation 
was perfect for 13 months, at which time con- 
finement caused a recurrence of the cystocele and 
the original complaints (Table VIII). 


TABLE VIII.—FAILURES 


Reasons given 

Backache, frequency, burning, dysuria. . 2 
Perfectly ‘well until baby was born 13 months after 
operation. Cystocele and symptoms have returned. 


Cases 





Frequency, incontinence, dysuria. . : I 
No bladder —— All gastro- intestinal symp- 
toms.. I 
Carcinoma of cervix. No bladder complaints men- 
tioned. I 
Incontinence, ‘frequency, burning. Symptoms Pos- 
sibly exaggerated due to hyperthyroidism. . ae 
NN a sis brernsd a cadsivahe WV Rae a Kee RP RAE RS OA 6 


It is obvious that the complaints given by 2 
patients, 1 with cancer of the cervix, the other 
with gastro-intestinal symptoms, can hardly be 
attributed to failure in curing the cystocele. 
Moreover, 1 patient had been perfectly well for 
13 months when the lesion returned following 
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confinement. These cases cannot be classed as 
primary failures, although in studying end-results 
they must be so grouped. A corrected list of 
failures would show 3, or 3 per cent. 

The fact that more patients did not have 
trouble after the operation is particularly inter- 
esting when we consider the work of Broun and 
Rawls (2). These investigators made cystoscopic 
studies of the bladder condition in 49 patients 
after operation for cystocele. Although this 
study was not confined to the results of any one 
procedure it was shown that visible folding of the 
base of the bladder was common following such 
operations. From the results of our study it 
seems doubtful whether this bladder distortion 
is particularly important in the production of symp- 
toms later on. Certainly the base of the bladder 
must be folded in all operations based on pleat- 
ing of the pubovesicocervical fascia. A compari- 
son of these end-results with those obtained in 
patients operated upon by the fascia overlapping 
procedure, as advocated by Neel (4), Spaulding 
(7), Rawls (5), and others, would be particularly 
interesting in this connection. In the latter oper- 
ation there should be little if any bladder distor- 
tion provided the fascial dissection is carried out 
sufficiently toward the lateral walls of the vagina. 
This overlapping procedure is frequently used in 
our clinic with very good results, but the number 
of cases operated upon up to the present time is 
not sufficient to permit a comparison. 

That the end-results are better in the larger 
cystoceles is further evidence to show that fold- 
ing or distortion of the base of the bladder is un- 
accompanied with serious consequences. Certain- 
ly the degree of folding or distortion of the blad- 
der base and ureters must be considerably greater 
in the larger lesions where the amount of pleating 
is necessarily more than’ in a small cystocele. 


RETROVERSION FOLLOWING OPERATION 


The question of retrovers‘on following this 
operation is an important one since no procedure 
can be considered satisfactory if, in correcting it, 
another lesion is produced. Many operators make 
it a point to perform a suspension operation 
whenever a cystocele is repaired. In our clinic 
this has been done only when a marked retro- 
version was found at the time of operation. 
Accordingly, the suspension operation was neces- 
sary in only 5 of the 100 cases. As previously men- 
tioned, the fixing of the lower edge of the pleated 
fascia at least as high as the internal cervical os 
was insisted upon. By this maneuver we hoped 
not only to raise the bladder but also to prevent 
the occurrence of postoperative retroversion due 
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Fig. 1. Showing how the cervix is pulled down. The 
uterine sound in the bladder shows the extent of the 
cystocele. 


to foreshortening of the anterior vaginal wall. 
Neel (4) suggested that the lateral mucosa with 
the underlying fascia be advanced to the midline 
of the cervix and sutured in that region as a 
means of preventing the tendency toward pos- 
terior displacement. In this series, 3 patients had 
a retroverted uterus at the time of their discharge 
examination. Since it was impossible to get these 
patients to travel from various points in the 
state back to the clinic for follow-up examina- 
tions, it is impossible to say how many more 
developed retroversions at a later postoperative 
period. The fact that only 3 cases showed dis- 
placement nearly 3 weeks after the operation, 
however, may be taken as evidence that this 
occurrence is not common. We would expect 


TABLE IX.—POSTOPERATIVE MORBIDITY 


Cause of fever Cases 
Infected perineum a * enue eae ane ae 
Infected laparotomy wound. . 4 
Pyelitis. I 
Trigonitis bladder infection(?). I 
Lung infection(?). . ba ee I 
Cause undetermined. . 3 
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CORRECTION OF CYSTOCELE 


Fig. 2. Showing the transverse incision just below the 
bladder reflexion. (Compare with Figure 1.) Clamps have 
been placed on the free edge of the mucosa. 


most displacements to appear during the first 
few weeks, although it is possible that some occur 
later as a result of scar tissue formation and con- 
traction. If by this procedure we also lessen the 
chances for retroversion, as we feel we do, then it 
has an added advantage over those procedures in 
which laparotomy for suspension is necessary. 


POSTOPERATIVE MORBIDITY 


The various reasons for the postoperative fevers 
occurring in this group are shown in Table’ IX. 
Any temperature over 100.4 degrees for 2 or more 
consecutive days was considered as definitely 
febrile. The uncorrected morbidity rate was fairly 
high, due largely to 4 infected laparotomy wounds 
(in instances of combined operations), which can 
scarcely be included in a morbidity study of 
a specific cystocele operation. Some patients 
showed a slight separation of the mucosal edges 
without evidence of infection, and were kept in 
the hospital a few days longer until complete 
union had taken place. Only 1 infected perineum 
was noted in the entire too cases, and this oc- 
curred in a patient suffering from diabetes melli- 
tus. The morbidity rate for cystocele correction 


Scissors have been introduced between the 


Fig. 3. 
mucosa and the fascia. The left index finger serves as an 


excellent guide. Traction on the Allis clamps facilitates 


this step. 


should be very low since drainage from the opera- 
tive field is good, the blood supply excellent, and 
infections in this region are not particularly com- 
mon. 

CONVALESCENCE 

Each of the 100 patients studied was asked how 
long a time had elapsed after the operation before 
relief was noted. Twenty-four were relieved im- 
mediately or within the first few weeks after the 
operation, while in g cases improvement was 
noticed between the first and second month after 
operation, in 26 after 2to 6 months, and in 5 after 
6 months to 1 year. Thirty, or 30 per cent, re- 
ported having been gradually relieved, while 6 
were not improved. 

Doubtless many factors tend to vary the time 
needed for recovery, such as the size of the cysto- 
cele; the severity of symptoms previous to opera- 
tion; the age of the patient; and no doubt the 
environment into which she goes on returning 
home; as well as the actual operation, all of 
which must be considered in this connection. 
When a laparotomy has also been performed, the 
convalescence may be prolonged due to greater 
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Fig. 4. Incision of the mucosal layer which has previously 
been separated from the underlying fascia. 


drain on the patient’s physical resources. Age, 
too, must play a part. Our youngest patient was 
29 years of age and the result was excellent, 
with only a few weeks required for complete dis- 
appearance of all symptoms. On the other hand, 
the oldest patient was 69 and the result was 
excellent after 2 months. The average age was 
41 years. While syphilis, diabetes, cardiac or 
renal disease may also be a factor in determining 
the end-results as well as the duration of the con- 
valescent period, such complications were not 
common. One patient had a positive Wassermann 
reaction and was intensively treated previous to 
operation, while another was a diabetic. Neither 
was completely cured, each complaining of some 
bladder disturbance. In neither instance was the 
healing particularly delayed although the diabetic 
had a mild postoperative infection of the peri- 
neum. 


EFFECT OF LAPAROTOMY ON END-RESULT 


It seemed that the removal of uterine fibroids, 
or pus tubes, and the correction of uterine dis- 
placements, would insure better results in the 
cystocele operation, but our findings indicate that 
such combinations are in fact detrimental and 
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Fig. 5. Showing the mucosa incised up to within one- 
half inch from the urethra. Flaps separated from under- 
lying fascia to lateral wall of vagina. The bladder and its 
fascial covering are being separated from the cervix and 
pushed up to a point beyond the internal cervical os. 


that patients operated upon for cystocele with- 
out the necessity for laparotomy have a better 
chance of perfect cure. 

Table X shows the types and numbers of the 
31 abdominal operations performed in the va- 
rious groups of patients. Only 17 were among 
the 72 patients recorded as “cured” (23 per cent) 
and 10 among the 22 “improved” cases (45 per 
cent) while of the 6 failures, 4 (66.6 per cent) had 
a combined operation. It would thus appear that 
combining plastic and abdominal work has a 
distinctly detrimental effect upon the former. 


SUBSEQUENT PREGNANCIES 


Twelve patients reported having been confined 
since operation. Eleven deliveries were normal, 
and only one patient had a recurrence of the 
cystocele with symptoms (8.3 per cent). This 
patient, aged 29 years, was perfectly well for the 
13 months following her operation and preceding 
the confinement. Following delivery, which was 
normal, the cystocele and original symptoms 
apparently returned. The size of the baby at the 
time of birth was not known. The operative 
confinement was a cesarean section at 74 
months for toxemia of pregnancy. The fact that 
this patient had previously had a normal deliv- 
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Fig. 6. Pleating of the pubovesicocervical fascia (fascia 
overlying the bladder). Note the point of fixation to the 
cervix at the lower angle of the pleated fascia. 


TABLE X.—LAPAROTOMY COMBINED WITH 
CYSTOCELE REPAIR 
Number of each group 
Im 


Cured proved  Fail- 


Operation ures Total 
Radical Wertheim, 3 weeks 
after repair of the cystocele. 1 si - I 


Carcinoma was found in piece 

of cervix removed at time of 

cyst »cele operation. 
Subtotal hysterectomy for fi- 

bronds........ 4 I ‘“ 5 
Subtotal hy: sterectomy and sal- 





pingectomy for inflamma- 

tory disease....... 2 I “a 3 
Anterior suspension with ap- 

DOMIOCIOIT . 5a. cscs ccnsees 2 3 3 8 
Anterior suspension only. .... 7 4 - II 
Appendectomy only......... I I 
Closure of perforating wound 

DO i teetawenseae oo ee I I 
ks es ee 17 10 31 
ee eee me 666 


ery would indicate that in all probability she 
would be grouped with the normally confined 
were it not for the toxemia treated by cesarean 
section. One of the group had a stillbirth. This 
patient, aged 39, was perfectly well following 
operation. One year later, when 3 months preg- 
nant, she was operated upon elsewhere, at which 
time a myomectomy and appendectomy were 
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* 
Fig. 7. The excess mucosa has been removed and the 
edges approximated. Perineorrhaphy is still to be per- 
formed. 


performed. Confinement was normal, at term, 
except for a stillborn child weighing 7 pounds. 
No gross malformation or anomaly was found. 

It is clear that the number of subsequently 
confined patients is insufficient to permit any 
very definite conclusions; yet the carefully 
checked evidence in the 12 patients studied is a 
good indication of what may be expected. This 
is particularly true when we realize that in 3 
of the normally confined patients the baby 
weighed g pounds or over at birth. 

Eleven of the 12 pregnancies studied following 
operation were delivered normally while only 1 
(8.3 per cent) had a recurrence of the cystocele 
and original symptoms. Certainly 91.7 per cent 
normal confinements with recurrence of the 
lesion and symptoms in only 8.3 per cent is excel- 
lent evidence of the ability of the repaired anterior 
vaginal wall to withstand the wear and tear of 
confinement. Doubtless other methods may give 
as satisfactory results, but the important fact is 
that this simple, fascia pleating operation not only 
cures the lesions and relieves the symptoms in a 
very large percentage of cases (94 per cent), but 
also does not interfere with the normal physiology 
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TYPE XI.—-SUBSEQUENT PREGNANCIES 




















. Time 

Age | Result fol- | Recurrence a, elapsing Type 
of | lowing oper- jof symptoms} Jesion fol- between | of con- 

pa- ation for after con- lowing con-| Operation fine- 

tient | cystocele finement finement and con- ment 

finement 

23 Baecdent | ......... ae 2 years Normal 
20 Excellent | All returned | Returned | 13 months | Normal 
30 a i Pere lca 16 months | Normal 
30 Excellent 2 years Normal 
30 Excellent 5 years Normal 
28 Excellent 2 years Normal 
33 Excellent 14 months | Normal 
34 Excellent 5 years Normal 
35 Improved I year Normal 
38 Excellent I year Cesa- 
rean at 
7% mo. 
40 Excellent I year Normal 
39 Excellent 2 years — 
‘still- 

birth) 











of labor, nor tend to recur to any marked degree 
following confinement. 


GENERAL CONCLUSIONS 


The data obtained from the roo cases studied 
seem sufficient to permit some general conclu- 
sions. 

1. The principal symptoms associated with 
cystocele are frequency, dysuria, burning, and 
incontinence. 

2. The simple fascia pleating operation is an 
eminently satisfactory method of repairing cysto- 
cele unassociated with prolapse. In this series 
there were 72 per cent complete cures, 22 per cent 
improved, and only 6 per cent not benefited. 

3. Incontinence is the most likely complaint to 
remain after operation, this symptom being the 
principal cause for imperfect cure in 13 patients 
in this series. 

4. Most patients are completely relieved of all 
symptoms in 3 to 4 months following operation. 

5. Retroversion of the uterus is not a common 
complication following this method of repair. 

6. Laparotomy combined with repair of cys- 
tocele diminishes the chance of perfect cure. 

7. The repaired anterior vaginal wall is not 
greatly affected by childbirth, so that the cysto- 
cele does not tend to recur after delivery. 

8. The operation does not interfere with the 
physiology of labor, and spontaneous labors are 
the rule. 
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A METHOD FOR THE GRADUAL OCCLUSION OF THE AORTA 


By HERMAN E. PEARSE, Jr., M. D., BALTIMORE 
From the Surgical Hunterian Laboratory of the Johns Hopkins Medical School 


CCLUSION of the aorta has been per- 
formed in man in 22 instances. This daring 
operation was usually undertaken for the 

cure of aneurism of the abdominal aorta. Though 
in some instances the patient was cured of the 
aneurism, he usually succumbed from secondary 
hemorrhage due to a cutting through of the oc- 
cluding device. From the time the aorta was first 
ligated by Sir Asterly Cooper (7) in 1817 to the 
present, there has been no method of procedure 
to secure occlusion of this structure, which does 
not subject the patient to grave danger of death. 
The surgeon is confronted with a curable disease, 
which is certainly fatal if untreated, yet which 
must be avoided surgically because of a lack of a 
proper method of procedure. A suitable method 
must have several attributes: (1) it must avoid 
secondary infection, such as occurs with clamps 
or snares which protrude outside the skin; (2) the 
occlusion must be gradual in order to allow com- 
pensation of the circulation; (3) finally, compres- 
sion of the arterial wall must be avoided since 
the expansile pulsation quickly weakens this 
structure and rupture follows. 

A method is described which embodies all these 
principles and in addition is relatively easy of 
technical performance. 


HUMAN CASES 


Clinical experience in this field is relatively 
limited, but very illuminating. Fourteen of the 
22 cases died within 3 days from shock or circula- 
tory derangement as a result of sudden occlusion. 
Two cases survived the effect of ligation but died 
in 10 days and 48 days respectively from second- 
ary hemorrhage. In all of the remaining 6 cases, 
a method of gradual occlusion was used, and these 
patients survived from 41 days to over a year. 
In addition there are 3 cases in which internal 
suture of the aneurism was attempted. All pa- 
tients died from hemorrhage within a few hours, 
since the aortic wall would not hold the sutures 
well. From these cases it may be stated that: 

1. Sudden ligation of the human thoracic or 
abdominal aorta is usually a fatal procedure. 

- 2. Suture of the diseased wall is unsatisfactory. 

3. Gradual occlusion is the only hopeful 
method. 

The best procedure for gradual occlusion, thus 
far devised, is the Halsted aluminum band. That 


this is not satisiactory for use on the human aorta 
may be judged by Halsted’s (10) words: “I have 
applied an aluminum band to the human aorta 
4 times; twice in one subject and twice with 
promising results so far as the cure of the aneu- 
rism is concerned. But, the experimental work 
on animals had led me to expect that ultimately 
the metal bands must cut through the artery, 
because in cases observed 7 months or less tke 
wall of the aorta had become atrophied to tke 
thinness of paper and there was no adhesion be- 
tween the infolded attentuated surfaces. That 
my fears were well founded was proved by an 
experience in Europe about 18 months ago. The 
patient was an aged woman with dilated and 
badly functioning heart. The large aortic aneu- 
rism was well located for the placing of a band, 
which was applied just below the renal vessels. 
Within a few days the aneurism, which before 
operation was distinctly visible from the seats of 
the operating amphitheater, was barely discern- 
ible at the bedside, and at the end of 6 weeks 
had disappeared so completely that the patient 
was discharged apparently cured. But walking 
out of the door of the hospital, she was seized 
with a pain and returned to her bed. The follow- 
ing morning she died from hemorrhage. The 
aorta had ruptured at the site of the band but 
the aneurism was found to be nearly cured.” 
Thus, the search for other procedures is justifiable . 


EXPERIMENTAL RESEARCH 


During the century following the first case of 
ligation of the aorta in man, much experimental 
work was done regarding it. The two main ob- 
jects of this work were to determine the effect ‘of 
ligation on the organism and to devise a success- 
ful mechanical means of carrying out the pro- 
cedure. Pirogoff (19), Sonnenburg (23), Kast 
(12), and Kuemmell (15) showed that ligation of 
the aorta was a feasible procedure in animals, 
that it caused no harm to the heart and lungs, 
and that the peripheral circulation quickly re- 
turned. Allen (1) found that partial occlusion of 
the abdominal aorta with an aluminum band fol- 
lowed in about 1o days by ligation causes no 
apparent disturbance to the animal. 

The collateral channels have been demon- 
strated by Porta (20), Kast (12), and more re- 
cently by Reichert (21). 
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Fig. 1. The tube consisting of a coiled spring. 


The majority of these experiments on anima's 
were done on the abdominal aorta below the 
origin of the renal arteries. 

The experiments to obtain a proper mechanical 
means for occluding the aorta have been numer- 
ous and many ingenious devices have been con- 
ceived for this purpose. The earliest attempt to 
avoid the sudden shutting off of the circulation 
in this great vessel was by means of a rubber 
tourniquet which encircled the abdomen and 
compressed the aorta from without. This was 
occasionally followed by trauma to the abdomi- 
nal viscera and rupture of the intestines was not 
unheard of. Because of this fact Milton (17) 
suggested a rubber tourniquet which went over 
the aorta and out on either side of the spine so 
that it might be tightened at will without trauma 
to the viscera. This was never attempted in man. 

The next step was the use of a metal clamp or 
snare of silk, catgut, or metal which protruded 
from the abdomen and was tightened or loosened 
from the outside. Such instruments have been 
devised by Keene (13), Stratton (24), Dubois (8), 
Assolini (3), Burjalsky (4), and Cooper (6). All 
had a common purpose, that of gradual occlusion 
of the aorta, and all had a common fault, namely, 
liability to secondary infection. Dr. Halsted (10) 
in a preliminary report on the use of his aluminum 
bands said: ‘The notion of gradual compression 
in the ordinary use of the term was entertained 
only to be definitely discarded because of the 
seemingly insurmountable difficulty of preserving 
asepsis. A sinus must form about any instrument 
leading from the aorta to the air and sooner or 
later, such a sinus necessarily becomes infected.” 
This objection is an important one, for in few 
fields is asepsis so essential as in vascular surg- 
ery. Infection uniformly predisposes to second- 
ary hemorrhage. 

The next contribution was one of the most im- 
portant steps in the surgery of the great vessels, 
namely, the introduction of the partially occlud- 
ing band by Halsted (10). He showed that a 
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partially occluding aluminum band applied to the 
abdominal aorta of a dog would eventually result 
in complete obliteration and this was called the 


“ideal closure.” It has been mentioned that 
Halsted was not entirely satisfied with his band 
for use on the human aorta. However, it has 
been of great value not only for use in situations 
in which sudden obstruction is dangerous, such 
as with the innominate, subclavian, carotid, fem- 
oral, or popliteal arteries, but also in the elucida- 
tion of the principle of aseptic, gradual occlusion 
of the great vessels. Thus, it has served its pur- 
pose well. 

Halsted also tried ligatures, tapes, and tissue 
bands to occlude the aorta. He says: “Fine silk 
cut through in 2 days; coarse silk cut through 
more s!owly, knotted ligatures were found to be 
unsuitable, for a desired degree of constriction or 
obliteration could not be accurately obtained nor 
could the crushing of the arterial wall be inva- 
riably avoided. Tapes of various materials were 
tested—of cotton, of chromicized intestinal sub- 
mucosa, of elastic tissue obtained from the aorta, 
of aponeurotic white fibrous tissue. These were 
applied in spiral or cuff form.” These tissue bands 
always relaxed and allowed re-establishment of 
the lumen. Haecker (9) and Holman (11) have 
given additional proof that encircling, partially 
constricting, sutures or ligatures are almost in- 
variably followed by fatal secondary hemorrhage. 

One of the most promising investigations on 
this subject was contributed by Matas and Allen 
(16). These authors brought about constriction 
of the thoracic aorta in 151 dogs by plicating 
mattress sutures. The plication was increased at 
subsequent operation and in some instances the 
lumen was all but obliterated. Reid (22) has re- 
cently confirmed these observations. But it has 
been stated that in the 3 cases in which suture 
of the diseased arterial wall was attempted in the 
human, the patients died of hemorrhage. The 
stitches would not hold. 

Thus, the methods for occluding the aorta are: 
clamps or tourniquets which protrude from the 
wound, ligatures, partially occluding tapes, fascial 
or metal bands, and sewing of the arterial wall. 
None of these methods is entirely satisfactory for 
the purpose. 


EXPERIMENTAL METHOD 


There are certain facts stated above that are 
worthy of note by those interested in interpreting 
experimental work on this problem for use in the 
clinic. It has been observed that two-thirds of 
the cases of sudden occlusion of the human ab- 
dominal aorta resulted in death from shock. This 
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Fig. 2. The technique of introducing the spring. J, the thoracic aorta exposed; 
IT, the tip of the spring thrust into the lumen; ///, the spring turned parallel to 
the artery and introduced by rotation; JV, after introduction. 


is not the case with dogs. Further, in those hu- 
man patients surviving the occlusion, the majority 
died later from hemorrhage due to cutting 
through of the occluding device. This rarely oc- 
curs in the abdominal aorta of dogs. But, on the 
other hand, animals do not tolerate sudden oc- 


clusion of the thoracic aorta and any partially 
occluding device applied to this structure usually 
results in death from secondary hemorrhage. 
Reid states: “Partial occlusion of the thoracic 
aorta with bands or ligatures cannot be done 
either in man or dogs without grave danger of 





Fig. 3. 


Fig. 4. 
Fig. 3. The amount of thrombosis causing complete 
obstruction. 
Fig. 4. The end-result. A small canal has perforated 


the thrombus. 


fatal hemorrhage. Here the great pressure of the 
blood and the scant peri-arterial support hasten 
death of the arterial wall and prolong the, period 
of repair with fibrous connective tissue.” 

Therefore, occlusion of only the thoracic aorta 
of the dog is comparable to that of the human 
aorta throughout its extent. In testing the value 
of an occluding device, it is obligatory to use the 
animal’s thoracic aorta; erroneous interpretations 
may thus be avoided. This has a further advan- 
tage in that, since sudden occlusion results in 
death, the efficiency of the gradual occlusion may 
be determined by the life of the animal. 

All previous methods of arterial occlusion have 
depended upon compression of the arterial wall 
from without. Experience has shown that com- 
pression is not feasible when applied to the aorta, 
since the great expansile pulsation thrusting 
against the compressing agent causes the arterial 
wall to weaken and rupture. There is, however, 
a natural mechanism for occluding arteries that 
has never been put to use, namely, thrombosis. 
Petit (18) first showed that this is nature’s method 
of controlling hemorrhage. 

It is conceivable that, if the thrombus could 
be easily produced and adequately controlled, it 
would be an ideal method for gradual closure of 
the aorta. It was thought that if metal or glass 
tubes of various lengths and diameters were 
placed in the lumen of the artery, the thrombotic 
process could be controlled so as to give a gradual, 
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Fig. 5. Fig. 6b. 


Fig. 5. A ruptured thoracic aorta one week after the 
application of an aluminum band. 

Fig. 6. The aortic wall, (a) one week and (b) five weeks 
after the insertion of a spring. 


Fig. 6a. 


complete, occlusion. The technical difficulty of 
this procedure is great. The artery must be 
opened between rubber shod clamps, the tube in- 
troduced and tied in place. This procedure may 
produce obliteration of the lumen, but it is too 
difficult for practical use. In this regard it is of 
interest to recall experiments of Carrel (5) who 
reports ro instances of intubation of the thoracic 
aorta with glass or aluminum tubes. Most ani- 
mals died a few days after the operation and, 
despite careful preparation of the tubes with 
paraffin, a thrombus was usually formed in them. 
One dog lived for 3 months and the tube re- 
mained patent. Carrel interprets this to show that 
“aortic blood can flow through a glass tube for 
more than 3 months without the occurrence of an 
obliterative thrombus.” However, it is not im- 
probable that a thrombus had been formed and 
was eventually resorbed. 

It was conceivable that a metal tube consisting 
of coiled wire, like a spring (Fig. 1), could be 
screwed into the lumen through a small perfora- 
tion in the arterial wall. This was tried experi- 
mentally and found to be satisfactory in every 
respect. 

OPERATIVE PROCEDURE 

Adult dogs, who received 4 grain of morphia 
and ether anesthesia by tracheal insufflation 
(Meltzer-Auer Method), were used in every case. 
The animal was placed on the right side and after 
the usual skin disinfection and draping, an inci- 
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sion of about 4 inches was made over the eighth 
intercostal space. This was carried down through 
the intercostal muscles, all bleeding points were 
clamped and ligated, and the chest was opened. 
The pleura over the thoracic aorta was picked up 
and incised and the arterial wall exposed. A tape, 
carried by an aneurism needle, was passed under 
the artery and used for traction (Fig. 2). The 
aorta was gently lifted and steadied with the left 
hand. This procedure results in a partial obstruc- 
tion of the lumen with consequent proximal dis- 
tention of the artery that greatly facilitates the 
introduction of the spring. The coiled wire was 
grasped with the right hand, the sharpened tip 
thrust into the lumen, and the spring rotated 1 
or 2 turns to hold it in place. It was then grasped 
with a clamp, turned parallel to the arterial wall, 
and introduced, by rotation, until only a small 
tip remained outside the lumen. This was left in 
place and served to anchor the device and prevent 
hemorrhage through the perforation. The first 
step was accomplished without hemorrhage. In 
some cases, when the spring was turned parallel 
to the artery, the perforation was stretched so 
that a small jet of blood, under high pressure, 
escaped. If this was disregarded and the tip of 
the spring left out, a moment’s pressure with a 
sponge stopped all bleeding. The entire procedure 
has been carried out without completely soiling 
one sponge. As a rule, 3 or 4 sponges were used, 
but the bleeding is no more than that caused by 
the incision in the thoracic wall. 


EXPERIMENTAL RESULTS 


At the time of the insertion of a metal spring 
into the thoracic aorta, the proximal and distal 
pulse is the same. Within 15 minutes the pulse 
proximal to the spring is slightly diminished. At 
the end of 30 minutes, a well marked thrill is 
present which increases in intensity to a maximum 
in approximately 1 hour. If the peripheral (fem- 
oral) blood pressure is recorded during this stage 
it is found that the systolic pressure falls and the 
pulse pressure is diminished. The fall in systolic 
pressure is not marked until complete occlusion 
occurs, at which time it drops suddenly, only to 
rise gradually as the collaterals dilate. 

It was found that the time required for com- 
plete occlusion varied in different animals and 
with various procedures. Trauma accelerates the 
thrombus formation and is to be avoided. The 
research of Aschoff (2) has shown that the plate- 
lets which form the framework of a thrombus are 
apt to be deposited in the eddy below an obstruc- 
tion. A spring, consisting of a series of small 
elevations, will produce multiple small eddies 


along the arterial wall and the resultant thrombus 
will have many points of origin. Hence, the num- 
ber of coils in the spring and the size of the wire 
will influence the rate of thrombus formation and 
consequently the rate of obliteration of the lumen. 
Welch (25), in his exhaustive monograph, points 
out that the character of the surface may alter 
the process of thrombosis. He shows that a 
smooth, non-adhesive wall gives poor attachment 
for the platelets, and conversely that irregulari- 
ties promote the process. In view of this fact, 
any indentations on the smooth surface of the 
wire would tend to accelerate the obliteration. It 
is of interest to note that different metals appar- 
ently influence the rate of thrombosis. It was 
thought that copper and brass produced thrombi 
most quickly. Steel springs result in a slower 
thrombotic process than do those of brass or cop- 
per, while surgical silver wire was the slowest of 
all metals to produce obliteration. Silver plated 
steel springs are midway between the latter met- 
als. Further experiments to test this point are 
to be conducted, for if subsequent results confirm 
the present impression then surgical silver wire, 
which is commonly used for the wiring of aneu- 
risms is the poorest metal for the purpose. For 
the present work, either polished steel or silver 
plated steel springs were adequate. The rate and 
amount of thrombosis caused by these metals 
gave obstruction of the lumen slowly enough to 
be tolerated by the animal. 

Following completion of the operative proce- 
dure the dog has an uneventful recovery from 
the anesthetic. There is no indication of “air 
hunger” so commonly seen after too sudden ob- 
struction of the thoracic aorta. The femoral pulse 
becomes slight and completely disappears in about 
6 hours. For a period of about 3 days, there is 
apt to be slight weakness of the hind legs. The 
animal then appears to be perfectly normal and 
is able to run for a short distance without fatigue. 

The fate of the thrombus produced in this man- 
ner is important in determining the end-result. 
It is not generally appreciated that a thrombus 
is most essential for hemostasis with or without 
the use of a ligature. Kocher (14) believed it to 
be the most important factor in the immediate 
and final suppression of hemorrhage. The size 
and shape of a thrombus which had just previ- 
ously caused complete obstruction is shown in 
Figure 3. It is to be expected that thrombi in 
the aorta will eventually canalize, how soon and 
how much this occurs is the deciding issue. From 
the examination of a series of specimens it was 
found that canalization of any consequence be- 
gins in from 4 to 6 weeks, a lapse of time ade- 
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quate for the cure of an aneurism. It is possible 
that the configuration of a spring with its series 
of elevations and depressions materially helps to 
hold the thrombus and retard canalization. More- 
over the canal established is relatively small in 
comparison to the former size of the lumen. 
Figure 4 shows the aperture formed 3 months 
after insertion of a spring into the thoracic aorta. 

The mortality subsequent to the obliteration 
of the lumen of the aorta by this method is 
amazingly slight. Twenty-six dogs were operated 
upon. Early in the experiments, 2 died on the 
table from hemorrhage because of ignorance of 
the technique of the procedure. Two animals 
died, and 1 was sacrificed within 24 hours. The 
21 remaining animals survived and were sacrificed 
at intervals for observation of the results. The 
survival of these animals is proof in itself of the 
efficiency of the gradual occlusion by this device. 
At no time did secondary hemorrhage result from 
the weakening of the arterial wall. This is in 
marked contrast to the previous methods for this 
purpose. Partial occlusion of the thoracic aorta 
with broad tapes and metal bands was tried on 8 
dogs. Death resulted in all cases, usually from 
rupture of the arterial wall. Figure 5 shows a 
ruptured thoracic aorta 1 week after application 
of an aluminum band. Figure 6 shows the normal 
thickness of the aortic wall 1 week and 5 weeks 
after the insertion of a spring. Animals have been 
observed for 14 months and no deleterious effects 
have been noted. 


SUMMARY 


A method is described for occlusion of the 
thoracic aorta of the dog which achieves asepsis, 
gradual occlusion and ease of performance, and 
avoids secondary hemorrhage. 
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MAXIMUS FOR PARALYZED 


GLUTEUS MEDIUS! 
By DAVID R. TELSON, M.D., NEw York 


O paraphrase Lovett, the disability resulting 

from paralysis of the gluteus medius is a 

perpetual lesson in humility. The limp re- 
sulting from this paralysis is most unsightly and 
one that no brace is in the least able to correct. 
The patient with gluteus medius paralysis thrusts 
the foot on the afflicted side forward and realizes 
that as soon as the opposite foot has left the 
ground, the paralyzed gluteus medius, unable to 
act as a guy rope on the afflicted side, will allow 
a shift of the torso toward the normal side. He, 
therefore, makes efforts to prevent this; he uses 
the trunk muscles to shift the lateral center of 
gravity to the afflicted side, and lurches, throwing 
the entire torso to the paralyzed side. By this 
maneuver he is able to lift the normal foot from 
the ground and still maintain his balance. 

The gluteus medius and minimus are the only 
effective abductors of the thigh. The medius is 
also the principal internal rotator of the lower 
extremity, accomplishing this through its an- 
terior fibers. The patient with gluteus medius 
paralysis will therefore walk with an external ro- 
tation of the limb in addition to the lateral limp. 

There have been several operative procedures 
devised to overcome this very disabling deform- 
ity. Lange uses a series of silk cords to connect 
the origin of the vastus externus to the crest of 
the ilium. The connecting cords spread out in 
fan shape from the muscle below the trochanter, 
and passing subcutaneously, are attached to the 
crest of the ilium. Legg transfers the insertion 
of the tensor fascia lata to the posterior aspect of 
the shaft of the femur by suturing the fascia lata 
tendon superiosteally to the femur 2 or 3 inches 
below the trochanter. Dickson also uses the 
tensor fascia lata by transferring its origin from 
the anterior superior spine to the vicinity of the 
posterior superior spine. 

In the Dickson operation it is of great advan- 
tage to have only a weakened, and not a totally 
paralyzed, medius; and in the first two methods 
gluteus maximus paralysis should be a contra-in- 
dication. Lovett says that in his group of cases, 
in which the Lange operation was used, some 
were improved, but in no case was the limp ob- 
viated. Legg states that of 25 cases operated upon 
by his own method, in 3 the limp was entirely 
done away with, and in 8 others the gait was im- 
proved. 


1A preliminary report read before the Orthopedic Section of the New York Academy of Medicine. 


Lange has devised an operation for gluteus 
maximus and medius paralysis, which consists in 
mobilizing the lower end of the erector spin, 
and by means of long silken strands transferring 
its pull to the greater and lesser trochanters. 
Mayer has modified this, using a long, powerful 
tube of fascia which envelops the lower end of 
the erector spine and is implanted into the 
posterior aspect of the femur for maximus paral- 
ysis, and into the greater trochanter for medius 
paralysis. Ober, working independently, has used 
a smaller strip of fascia, which is sewed into the 
fibers of the mobilized lower end of the erector 
spine. 

In testing the gluteus medius paralysis, one 
must be particularly careful of involuntary sub- 
stitutionary movements. A child has two 
methods of attempting to mislead. When placed 
directly on the unaffected side and ordered to 
lift the affected limb, the child either flexes the 
thigh and externally rotates, thus bringing the 
hip flexors into the lateral plane; or else inter- 
nally rotates the thigh and turns the part forward, 
thus bringing the anterior fibers of the gluteus 
maximus into the lateral plane. These two sub- 
stitutions are impossible in walking. The first 
cannot be utilized, inasmuch as the hips are 
extended when the shift from one foot to another 
is attempted; and the second method cannot be 
brought into play, for the medius is the chief 
internal rotator of the lower extremity, and with 
its paralysis the limb rotates outwardly and 
throws the gluteus maximus directly posteriorly 
and out of the lateral plane. 

From the observation of this second method of 
substitution it is readily seen that if the lateral 
half of the gluteus maximus origin is transferred 
into the lateral plane, we will accomplish surgi- 
cally what the child has always been attempting 
to do functionally. 

An incision is made from a point over the 
prominent tubercle on the crest of the ilium 
about 2 inches in back of the anterior superior 
spine, describing an arc 1 inch proximal to the 
crest of the ilium and ending posteriorly at a 
point over the great sciatic notch. The incision 
is then carried diagonally across the buttock in 
direction of the fibers of the maximus to a point 
just above the great trochanter. The skin and 
subcutaneous fat are reflected back, exposing the 
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Fig. 1. 


Fig. 1. The skin incision begins at the tubercle on the 
crest of the ilium and follows the crest to the lower border 
of the sciatic notch. It is then continued in the direction 
of the fibers of the gluteus maximus muscle to the great 
trochanter. 

Fig. 2. The portion of the gluteus maximus having 
fascia covering the gluteus maximus and a heavy 
pad of fat over the fascia covering the paralyzed 
gluteus medius. This fat is dissected out and an 
incision is made through the fascia investing the 
gluteus medius just anterior to the fibers of the 
gluteus maximus and parallel to it. The hand is 
then passed deep to this fascia underneath the 
gluteus maximus and the loose connective tissue 
separated. The entire fascial origin of the 
gluteus maximus is then severed just above the 
crest of the ilium, some of the fascia covering the 
erector spine being taken with it. The great 
sciatic notch can now be defined by the palpating 
finger, and at its extreme lower border, that is 
below the pyriformis muscle, the heavy fibers of 
the gluteus maximus are bluntly separated, divid- 
ing the gluteus maximus into approximately one 
portion with fascial origin and the intact portion 
arising from the sacrum, sacro-tuberous liga- 
ment, and the coccyx. When the fascia on the 
deep surface of the maximus is reached in the 
dissection, one must be certain that the lower 
border of the pyriformis has been reached. Since 
success depends upon this all-important step of 
the operation, we are doubly cautious, continuing 
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Fig. 2. 
fascial origin is isolated with branches of the superior 
gluteal vessels and inferior gluteal nerve. 

Fig. 3. The lateral portion of the gluteus maximus is 
swung anteriorly and its fascia is sewed into the crest of 
the ilium as far forward as the tubercle 2 inches posterior to 
the anterior superior spine. 


the separation from above downward at the 
posterior edge of the transplant till the inferior 
gluteal nerve is brought to view. 

As the inferior gluteal nerve emerges from below 
the pyriformis it divides into 2 portions, I passing 
laterally to enervate the portion of the muscle havinz 
fascial origin, and the other passing medially to 
en2rvate the osseous portion of the muscle. 

The superior gluteal vessels will not present 
any difficulties, as they are embedded in a column 
of fat and are well protected The lateral portion 
of the maximus is then swung anteriorly and its 
fascia is sewed into the crest of the ilium and a 
portion of the flare of the ilium, from which the 
paralyzed gluteus medius has been stripped. 

The factor limiting the arc of transplantation 
is the length of the branch of the inferior gluteal 
nerve. This will be found to be ample to allow 
implantation of the maximus as far forward as 
the tubercle on the crest of the ilium precisely 
in the lateral plane. This procedure is carried 
out with the limb in abduction. A plaster-of- 
Paris spica is applied and the extremity kept in 
moderate abduction for 3 weeks, at the end of 
which time voluntary exercises are begun. 
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Fig. 4. Abduction of the left hip after transplantation 
of the left gluteus maximus. 


The gluteus maximus, according to Morris, 
arises from 2 distinct anlages in the embryo, and 
its separation in the adult does not entail great 
difficulty. I feel that the operation is mechani- 
cally sound, in view of the fact that the mass of 
muscle transplanted is greater than that of the 
original gluteus medius. This, I think, is a 
great advantage over using a comparatively small 
muscle like the tensor fascia lata. Secondly, the 
line of pull is a straight one, and the leverage is 
much more advantageous than that of the 
original gluteus medius, as its origin is much 
higher than that of the paralyzed muscle. The 
portion of the gluteus medius having fascial 
origin has also fascial insertion into the fascia 
lata and its line is directed along the outer aspect 
of the limb with an extremely effective leverage. 
Re-education in the use of the transplanted 
muscle is very simple, inasmuch as the child has 
been attempting to use the maximus as an ab- 
ductor ever since it was paralyzed. The principles 
of muscle transplantation are all complied with 
in the above paragraphs, and in addition, we 
have transplanted the fascia covering the muscle 
cn masse with the muscle, so that the possibility 
of adhesions forming are negligible. 





Fig. 5. Demonstrating negative Trendelenburg sign 
after transplantation of the left gluteus maximus. 


The child shown in the illustrations, operated 
on in Mayer’s section of Fred Albee’s service at 
the Post Graduate Hospital, is able to abduct the 
extremity with power equal to that on the other 
side. The lateral sway of the body and the 
Trendelenburg sign have entirely disappeared. 
The operation, of course, can be used only in a 
carefully selected group of cases in which a 
powerful gluteus maximus is present. However, 
the same selection must be used in the Legg and 
Lange operations. It is entirely feasible to com- 
bine the Dickson operation of transplantation of 
the origin of the tensor fascia lata with the trans- 
plantation of the maximus. 


_ Acknowledgment is made of the kind help of Leo Mayer 
in perfecting the technique of this operation. 
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ZINC-GELATIN DRESSING IN THE TREATMENT AND AFTER- 
TREATMENT OF FRACTURES 


By Dr. FRITZ SCHNEK, VIENNA 


Assistant to Dr. Lorenz Boehler, Director of the Vienna Accident Hospital 


F all medical problems, the treatment of 
fractures is the one most frequently con- 
cerned with mechanical methods, and for 

this reason, the mechanistic viewpoint of fracture 
treatment is apt to be over-emphasized. Treat- 
ment, however, demands not only considerable 
knowledge of all types of splints and bandages, a 
thorough anatomical training, and a complete 
understanding of the complicated mechanical 
conditions present; but also necessitates consider- 
able manual dexterity. The very best dressing is 
worthless if it is incorrectly applied either because 
of carelessness on the part of the practitioner or 
because the technique is too complicated for 
general use. There is a vast degree of difference 
between bandaging in a hospital where all the 
modern facilities are at hand, and bandaging 
under emergency conditions without the aid of 
trained assistants and the best equipment. Con- 
siderable dexterity is necessary to bandage a 
patient quickly and with the necessary care. An 
ill-fitting dressing does its duty badly or not at 
all, and thereby causes the patient unnecessary 
pain. However, experience has taught that it is 
almost never advisable to do over a poorly applied 
dressing, hence one must make every effort to 
have the initial treatment as perfect as possible. 

It must be remembered in the use of a new 
method for the first time, that, no matter how 
accurate and detailed the description of the 
technique may be, nothing can overcome the 
handicap of unfamiliarity with a technique but 
repeated practice. No one who is employing a 
technique for the first time can possibly have the 
dexterity of the experienced physician who has all 
the details at his finger-tips. Furthermore, small 
mistakes during the initial attempt to follow a 
new technique may not only lead to failure in 
that instance, but may also lead to the abandon- 
ment of a really valuable method. 

Because of the fact that a number of courses 
given at the Vienna Accident Hospital for the 
American Medical Association have shown that 
the advantages of the zinc-gelatin dressing in the 
treatment of fractures are unknown to many 
American physicians, I wish to describe here the 
uses for and the technique of this dressing. 

The zinc-gelatin dressing is a semi-elastic 
dressing consisting of 2 to 4 layers of a loosely 


woven cotton bandage, the meshes of which are 
filled in by the thick fluid of zinc gelatin. This 
dressing was first introduced by Unna for the 
treatment of leg sores and it proved very valuable 
in such cases as it not only does not irritate the 
skin but may cureopen ulcers and eczemas. Fur- 
thermore, as the bandage also sticks well to the 
skin and prevents the occurrence of cedema, the 
dressing is even more practical for the treatment 
of fractures than is irritating court plaster. The 
constitution of zinc gelatin is as follows: 


Zinc oxide puriss........... 100.0 
eer rere 200.0 
WE TOUROM. 62.5 2 esas 300.0 
rE TS 


It is advisable to use only the very best ma- 
terials in the preparation of the mixture since 
otherwise the glue is not absolutely reliable. 


PREPARATION OF THE MIXTURE 


The zinc oxide is mixed with just enough water 
to make a thick paste; after this paste has been 
well mixed and stirred, it is mixed with the 
glycerin. The gelatin, which has been softened 
in cold water, must be freed of as much water as 
possible by squeezing well with both hands. The 
gelatin then contains just 3 parts of water, i.e., 
no more water need be added. It is then put on 
the water bath and stirred constantly. It becomes 
fluid in 5 or 10 minutes. Then the zinc-oxide- 
glycerin mixture is added and after a few minutes’ 
stirring the glue is ready for use. It is advisable to 
prepare a large quantity at one time, pour it into 
a shallow dish, and cut the elastic mass into 
smaller pieces. Then, whenever some of the mix- 
ture is needed, a few pieces are put on the water 
bath and warmed up without adding water until 
they become fluid and are ready for use. It is not 
necessary to add a disinfectant or preservative. 

Organdie bandages, ro and 15 centimeters in 
width, should be used. This material, because 
of its broader meshes, absorbs the thick glue 
much more readily than ordinary bandage ma- 
terial. A 1o-centimeter broad, flat, hair (not 
bristle) brush is used to paint the mixture on the 
skin and bandage. In order to keep the zinc 
gelatin fluid during the process of painting it on 
the bandage, the pot of glue should be kept in a 
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Fig. 1. Brush, zinc gelatin cut in pieces, broad and 
narrow bandages. 


pan of hot water. Two pounds of zinc gelatin are 
sufficient for 5 dressings of the lower leg. 


GENERAL TECHNIQUE 


A few pieces of zinc gelatin are put on the 
water bath to warm. As soon as the glue is fluid, 
it is brushed over the umshaven skin and the 
bandage laid on in spirals under slight tension. 
The edges of the bandage must not cut into the 
skin since disturbances of circulation would thus 
arise. For the same reason, no folds are made in 
the bandage. Instead, the bandage is cut when- 
ever it does not fit well, and is begun anew from 
that point. After the first layer of bandage has 
been put on, a new layer of glue is brushed on and 
then another layer of bandage is put on in pre- 
cisely the same manner as the first, until 3 layers 
of bandage and 4 layers of glue have been put on. 

The last layer of zinc gelatin will dry in 20 
minutes, and after that it will not soil clothing or 
linen. If one is in a hurry, the last layer of glue 
can be covered with a layer of cellulose or treated 
with a solution of 6 parts of formalin in 94 parts 
of alcohol. The dressing remains on for 2 or 4 
weeks until it has either become soiled or loose. 
It can then be replaced by a fresh dressing if nec- 
essary. The bandage is removed by cutting it up 
the anterior side and then jerking it off suddenly 
so that the pain due to the pulling out of hairs 
is reduced to a minimum. In patients who per- 
spire freely, the bandage soon becomes loosened. 
In order to keep it tight, it can be treated with 
the solution of formalin in alcohol. 


AN EXTENSION DRESSING IN FEMORAL FRACTURES 


The general treatment of fractures of the fe- 
mur cannot be considered here. Succinctly, such 
fractures are treated by extension dressing on a 
Braun splint. The extension is made directly on 
the bone by means of a Steinmann peg which is 
driven through the tuberosity of the tibia. This 
peg is removed in about 2 or 3 weeks and replaced 
by a zinc-gelatin extension dressing. 

The following technique is used: The glue is 
brushed on the thighs, the hips, and circularly 
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Fig. 2. a, Calico bandage. b, Gauze bandage. c, Organ- 
die bandage. 


around the abdomen, and then a layer of organdie 
bandage is laid on. A second layer of glue is put 
on next and is followed by a layer of calico band- 
age 10 centimeters wide, which is put only on the 
lateral sides of the thighs from the inguinal region 
to the middle of the femur. Glue is spread on top 
of this. The ends of the longitudinal calico strips 
are turned in to prevent later slipping, and are 
fastened by circular layer of bandage. The 
dressing is finished in the usual way with the 
bandage forming a regulation spica in a thigh-to- 
belly direction. The longitudinal strips of calico 
should not be fixated except above the femoral 
condyles, as they would otherwise cause disturb- 
ing pressure upon the latter. The dressing is 
allowed to dry for a day while the extension 
weight is still acting upon the Steinmann peg. The 
following day the two longitudinal strips are con- 
nected by a V-shaped wire stirrup and the weight 
transferred from the peg to the thigh. 

After the peg has been removed, the lower leg 
and the knee are covered with zinc gelatin; a layer 
of bandage is placed over that; then, as on the 
previous day, a medial and a lateral longitudinal 
layer of calico is laid from the knee down to about 
30 centimeters beyond the sole of the foot. Then 
the dressing is finished just as on the thigh, total- 
ling 4 layers of zinc gelatin and 3 layers of band- 
age. The ends of the thigh bandage and the dress- 
ing of the lower leg must cover each other very 
well as otherwise a disturbing, so-called interstitial, 
cedema would occur. The soft parts at such a 
point are oedematous and protrude from between 
the 2 bandages, so that ulcers may occur at the 
penetrating edges. The 2 longitudinal strips on 
the lower leg must not be fixated down to the 
malleoli but must be free of the skin from there 
down as ankle pain would otherwise occur. The 
dressing is completed as follows: the ankle and the 
foot are painted with glue. Thenastrip of calico is 
stretched from the heel over the sole of the foot to 
about 30 centimeters beyond the toes and a 
similar strip from the joint of the foot over the 
dorsal side to the same distance beyond the toes. 
The usual alternate layers of zinc gelatin and 
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Fig. 3. a, Brushing the zinc gelatin circularly around the 
ankle joint and ankle. b, Bandaging circularly around the 
ankle joint and ankle. c, Brushing zinc gelatin on the skin 


bandage are put on. The anterior strip serves to 
keep the leg from rotating and the foot from 
moving into a pes equinovarus position. It is also 
necessary in this case to see that the ends of the 
second bandage and the last one overlap so that 
cedema will not occur. The bandage reaches as 
far as the basal phalanges of the toes, the latter 
being kept free. The knee joint and the ankle 
joint must be slightly flexed during the dressing 
so that the bandage will not cut and cause pain 
later on when movements are begun. 

The day after the entire dressing has been com- 
pleted, that is, if the parts over the lower leg 
and the foot have dried sufficiently, the traction 
strips on the lower leg and the foot are also re- 
placed by a V-shaped wire stirrup as above, con- 
necting the 2 parts of the bandage; the extension 
weights are then equally divided between the 
upper and the lower peg. The traction on the 
foot passes by means of pulley over the bed and 
thus holds the foot in slight dorsal flexion. In 
this way active and passive movements can be 
started even with constant extension on the 
fragments and without the displacement of these 
fragments and resulting pain. 

If, however, the patient begins to complain of 
pain, this indicates that the dressing has been put 
on too tightly at that point and must be cut open 
with scissors. If any vesicles are found, they 
should either be left alone or opened with a sterile 
instrument and covered with sterile gauze. Under 
any circumstances, the patient must be carefully 
watched for the first 48 hours to see whether or 
not the toes keep warm and arterialized and 
whether or not they can be moved. If any un- 
favorable signs appear, the whole dressing must 
be carefully looked over, since either a paralysis 
of the peronzus nerve at the head of the fibula or 
an initial circulatory disturbance may result from 
a tight-fitting bandage. In either event, it is best 


of the lower leg. d, Winding the bandage on the lower leg. 
e, The finished zinc-gelatin dressing composed of 4 layers 
of zinc gelatin and 3 layers of bandage. 


to cut the dressing up the front and renew it after 
a few days. 

Zinc-gelatin dressing will not irritate the skin 
even after months of use and should remain in 
place until it becomes loose. Depending upon the 
extent of movement and exercise and upon the 
degree of consequent muscular atrophy, this will 
occur in 3 to 6 weeks. Then a new dressing is put 
on in precisely the same manner as before: the 
first day only the thigh and hip part is replaced, 
with the extension acting on the lower leg; and 
the following day the weights are transferred to 
the femur so that the lower leg and the foot can be 
dressed. 

In order that the joints may be used, it is 
sufficient to take off the weight on the pedal ex- 
tension and transfer the weights from the lower 
leg to the upper leg. The hip joint can be exer- 
cised by the patient sitting up in bed and then 
lying down again. In this way all the joints can 
be exercised with the fragments constantly in line 
and fixed. 

The zinc-gelatin dressing may also be very 
practical in the bloodless and painless reposition 
of medial fractures of the neck of the femur, as 
Boehler has demonstrated.! 

In such a case, the technique is as follows: The 
patient is immediately bandaged just as in the 
case of femoral fractures, excepting for the fact 
that extension is dispensed with and, at one sit- 
ting, the dressing is completed with all its 3 ex- 
tension strips and no pelvic part. After a few 
hours, the knee joint is stretched and the patient 
fixated to the lower end of the bed in abduction 
position by means of the strip on the lower leg; 
the lower end of the bed is then raised about 60 
centimeters higher than the head of the bed. The 
patient thus hangs entirely by his injured ex- 


iLorenz Boehler: Eine neue conservative Behandlung der medialen 
Schenkel-Halsbrueche. Kongress f. Uhk. und Brkr., Amsterdam, 1925. 




















Fig. 4. a and J, Bilateral fracture of the femur: complete 
zinc-gelatin extension dressing on the left; on the right only 


tremity. Simultaneously, the tendency of the leg 
toward medial rotation is enhanced by a suitable 
form of lateral traction. Twenty-four hours later 
the ends of the fragments are in good position. 
This can be corroborated by X-ray and Shoe- 
maker’s line.! 

As soon as the satisfactory position of the frag- 
ments has been determined, the case is treated as 
a typical fracture of the femur: the leg is put on a 
Braun rack and the weights equally placed on the 
strips of the upper and lower leg. The advantage 
of this method is that no narcosis is necessary, 
particularly in old persons—and most of these 
cases are among the aged, thus precluding the 
danger of pneumonia. 

In pelvic fractures, the zinc-gelatin stretching 
type of bandage makes it possible to preclude the 
pain resulting from the movements of the ex- 
tremities. For this purpose the dressing is put on 
so that it reaches from the inguinal region to the 
basal phalanges of the toes with the knee stretched. 
The only extension strip attached is on the lower 
leg and this passes over the pulley at the lower 
end of the bed and is loaded with 6 pounds. This 
slight extension is decidedly pleasing to the pa- 
tient since superfluous movements of the leg are 
avoided and the pain resulting from necessary 
movements disappears. 

The zinc-gelatin dressing plays an important 
rdle in the after-treatment of fractures of the entire 
lower extremity. The first attempts at walking 


'Shoemaker’s line connects the major trochanter with the anterior 
uperior spine and projects slightly above the navel in healthy individuals 
ut below the navel or even below the horizontal line in elevation of the 
rochanter or in coxa vara due to disease of the hip joint. 
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the femur part of the dressing is finished and the Steinmann 
peg still acts on the lower leg. 


after any bone injury to the leg or foot provoke a 
livid discoloration and swelling, caused primarily 
by a disturbance of the circulation. The very 
best treatment of a fracture cannot enable the leg 
to stand up under normal usage; the result is a 
muscular atrophy which in turn leads to faulty 
circulation in the extremity and produces oedema 
which damages circulation and nutrition. The 
oedema in turn causes an atrophy of the bone and 
this naturally weakens the carrying capacity of 
the leg. This is, in short, a vicious circle which 
depends for revision upon a well-functioning cir- 
culation. We are able to avoid all of these com- 
plications if we are in a position to restore normal 
circulation. A means to this end is found in the 
zinc-gelatin dressing which possesses many ad- 
vantages over other dressings. This bandage re- 
mains in place for some time without loosening, 
whereas the usual bandage material soon becomes 
loose and must be changed frequently. This 
dressing does not prevent perspiration as does an 
elastic stocking or other dressings, and therefore 
prevents ulceration due to secretions. Zinc-gela- 
tin dressing enhances the epithelization and heal- 
ing of any ulcers present under its protective 
covering, since such a process is also dependent 
upon good circulation and tissue nutrition. The 
precluding of cedema permits the patient to walk. 
In other words, we afford the patient the best 
possible conditions for healing simply by means 
of this dressing and without any further after- 
treatment. 

The type of dressing used for after-treatment 
reaches from the popliteal space to the basal 
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Fig. 5. Zinc-gelatin dressing with raised position of the 
leg and internal rotation for bloodless reposition of fracture 
of the neck of the femur. 


phalanges of the toes. The technique is as 
follows: 

The patient sits on a table with the lower legs 
hanging over the edge. Since the foot should be 
in slight dorsal flexion when the bandage is put on 
in order to keep the dressing from cutting in the 
ankle joint later, it is well for the patient’s foot 
to rest on the doctor’s knee during the proce- 
dure so that the flexion may be controlled. 
The foot is placed on the knee with the region of 
the fifth metatarsal down in order to create suit- 
able pronation of the fore-foot. This pronation of 
the fore-foot is very important for the preserva- 
tion of the arch. A more detailed discussion of 
the prevalent ideas on the genesis and treatment 
of flat foot will be given later. 

As soon as the position of the knee and the foot 
has been fixed, the zinc gelatin is brushed on the 
unshaven skin around the ankle joint and heel 
to a breadth of about 20 centimeters. A double 
layer of bandage comes over this, then more glue, 
then another double layer of bandage. Then the 
entire lower leg is brushed with glue from the 
tuberositas tibiz down and the bandage laid on in 
spirals under slight traction. If the spirals do not 
fit the leg, no folds are made in the bandage; 
instead, the bandage is cut with scissors—not 
torn—and wound on afresh. The windings must 
overlap so that no skin is left uncovered. As soon 
as the calf and shin have been covered with a 
layer of bandage, the zinc gelatin is brushed over 
the bandage which is already in place on the ankle 
joint and heel, as far down as the basal phalanges 
of the toes, and the dressing continued. As soon 
as the first layer of bandage has been laid on, the 
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Fig. 6. Zinc-gelatin extension dressing in right-sided 
pelvic fracture; pedal traction to prevent pes equinus; 
support for the healthy leg. 


zinc gelatin is brushed on and the dressing re- 
peated. As in the case of the dressing for the 
thigh, 4 layers of glue and 3 of bandage are suffi- 
cient here; these layers are augmented in the 
region of the ankle by the 2 double layers of 
bandage put on at first; this is necessary since the 
greatest part of the body weight rests upon this 
part and the bandage needs greater strength at 
this point. The last layer of zinc gelatin is either 
covered with cellulose or hardened with the 
formalin-alcohol solution. The entire bandage 
must not be thicker than a heavy stocking so that 
in the case of an out-patient, a shoe can be put on 
over the bandage. 

The dressing leaves the toes completely un- 
touched and reaches to just under the tuberositas 
tibiz on the shin side and up to the popliteal fossa 
on the posterior side, so that freedom of movement 
at the knee is possible. If the bandage is made 
shorter on one side or another then the vicinity 
becomes cedematous and the edges of bandage cut 
into the skin and provoke vesicle formation. 

In patients who perspire freely, the dressing is 
rubbed down daily with the formalin-alcohol mix- 
ture. Since the dressing does not irritate the 
skin, it may remain in place from 2 to 4 weeks. 
Usually, however, patients with a marked pri- 
mary cedema will come back in a few days with the 
dressing loose. This is simply a sign that the 
cedema has diminished, and a fresh dressing is 
needed. For this reason, the zinc-gelatin dressing 
should be applied immediately after the removal 
of a plaster-of-Paris cast, before any swelling 
appears. In cases with particularly marked swell- 
ing, the dressing should be put on with the legs © 
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Fig. 7. Zinc-gelatin dressing for the lower leg for the 
purpose of stretching the knee joint. 


raised, or in the morning after a night’s rest has 
produced a decrease in the swelling of the ex- 
tremity. The time between bandagings should be 
as short as possible in order to preclude the 
possibility of any fresh cedema. The dressing is 
changed as frequently as is demanded by the 
presence of cedema, but the patient is neither kept 
in bed nor from his work. 

The uses mentioned do not include all to 
which zinc-gelatin bandage may be put. I also 
wish to describe a method which, combined with 
extension treatment, can be used to advantage 
for the painless stretching of flexion contractures of 
the knee, as in arthritis deformans, distal femoral 
fractures, injuries to the knee, etc. 

The zinc gelatin is laid on from the popliteal 
space to the basal phalanges of the toes and a 
medial and lateral strip of calico is glued in 
longitudinally and fixated as far down as the 
malleoli just as in the case of the dressing for the 
femur. This traction strip on the lower leg is 
passed over a pulley at the foot of the bed and 
weighted with 4 to 6 pounds. This equal and con- 
stant traction soon straightens the knee joint. 

Zinc-gelatin dressing is used in contusions and 
sprains of the ankle and the foot which are too slight 
for a fixation bandage and yet cause trouble when 
the patient walks. In such cases the zinc-gelatin 
bandage has also displaced the ordinary bandages 
and elastic bands. It is always surprising to find 
how quickly the patients are freed from pain as 
soon as the dressing is put on. This dressing is 
particularly valuable in the treatment of athletic 
injuries, since it permits a rapid return of move- 


ment. It is especially remarkable that the feeling 
of insecurity in’such cases soon disappears. 

The especial province of zinc-gelatin dressing, 
however, is that great class of diseases and com- 
plaints in out-patients resulting from pathologi- 
cally changed posture. From cases of weak feet to 
the most severe forms of contracted flat foot, from 
the shin-bone fractures which have healed with a 
slight axial deviation to severe compound frac- 
tures of the calcaneus, there is a chain of com- 
plaints which arise from the same cause: abnor- 
mal static conditions as a result of unphysiologi- 
cal functioning of the joints. 

There is no doubt that a certain congenital 
weakness of the connective tissue apparatus plays 
a definite rile in flat foot. This is also the rea- 
son why such patients also frequently disclose 
the varicose syndrome, muscular weakness, and 
later, obesity—all depending more or less upon 
the same constitutional anomaly. These condi- 
tions also have their bad effects on flat foot. In 
the later stages, the incongruosity of the articular 
surfaces leads to an arthritis deformans just as in 
traumatic complete flat foot; this causes pain and 
keeps the patient from walking. Thisin turn causes 
atrophy of the already weak muscles because of 
inactivity and lack of body exercise and leads to 
further increase in weight, which has the same 
unfavorable effect upon circulation that the 
reduction in functional usage has and promotes 
the incidence of varicose veins and ulcers. The 
patient is then forced to stay in bed and thereby 
loses the last vestige of muscular activity. 

This vicious circle can be broken only by the 
restoration of movement in the extremity. To 
this end, a well-made and individually-fitted 
arch supporter is necessary, so that the move- 
ment in the joints of the foot may be rectified; 
such a method could be aided if necessary by a 
corrective operation. A second point is the 
restoration of good circulation. A zinc-gelatin 
dressing not only helps the ligaments to function 
well, but also helps to heal any leg sores, prevents 
the incidence of cedema, and makes it possible for 
the patient to walk. Exercise strengthens the 
patient’s muscles, avoids too great an increase in 
weight, and promotes good circulation. This 
dressing causes an immediate improvement of the 
disability which is reflected in the improved 
walking ability. The method of dressing is the 
same as that for the lower leg. The dressing re- 
mains in place as long as it is not loose and is 
changed as often as there is cedema. This condi- 
tion often lasts for months, but is not harmful, 
since the dressing does not irritate the skin and 
the patient can keep at work. 
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OF GASTROSTOMY WITH THE 
REPORT OF A MODIFIED TECHNIQUE OF THE 
JANEWAY METHOD 


By DOUGLAS QUICK, M.B. (Tor.), F.A.C.S., AnD HAYES E. MARTIN, M.D., New York 


Attending and Assistant Attending Surgeons at the Memorial Hospital 


FYNHE term gastrostomy (gastro-stomie from 
yaornp, stomach, and oroua, mouth) was 
coined by Sedillot, in 1846, to designate the 

operation for creating a permanent gastric fistula 
for feeding purposes. The Greek word yaornp also 
means abdomen, and with this meaning the term 
gastrotomy had been in use for many years to 
designate any operation in which the abdominal 
cavity was opened. This inclusive use of the term 
gastrotomy continued throughout the greater part 
of the roth century, occasionally being misspelled 
gastrostomy, resulting in a confusion of termi- 
nology which renders a search of the literature 
often both misleading and unproductive. 

The establishment of a permanent gastric fistula 
as a means of alimentation in cesophageal stricture 
was first proposed by Egeberg (8), of Christiania, 
in 1837. He conceived the procedure after having 
witnessed the death of a young man from starva- 
tion and thirst as the result of cesophageal diver- 
ticulum and stricture. Dilatation of cesophageal 
strictures by sounds and bougies was an accepted 
method of treatment at the time but, in this case, 
had failed. One can not but be impressed by 
Egeberg’s clear conception of the soundness and 
utility of an operation which he was for the first 
time proposing. He even suggested the employ- 
ment, and emphasized the safety, of retrograde 
bouginage through the fistula for dilatation of the 
stricture as an added indication for the operation, 
but he never put into practice what he was first to 
conceive. 

In 1842, Watson (35), an American surgeon, in- 
dependently advocated the procedure in intrac- 
table cesophageal stricture and contended that it 
seemed rational and feasible. 

In 1846, Sedillot (25), of Strasbourg, who was 
at the time unfamiliar with the earlier observa- 
tions of Egeberg and Watson, began the publica- 
tion of a series of articles on the nature of cesopha- 
geal strictures, advocating as a rational procedure 
in their treatment the operation for which he 
coined the term “gastro-stomie.’’ His proposal 
was received with considerable disfavor. Gendron 
(11) in the same year denounced the proposed 
operation as preposterous, foolhardy, and unjusti- 
fied, contending that the passage of sounds and 
bougies was a much more rational method of treat- 





ment and was perfectly satisfactory. In spite of 
the classic observations of Beaumont (published 
in 1833) which were already quite well known, 
others questioned whether food taken in such an 
unnatural way could be digested and assimilated. 
All those who advocated gastrostomy based their 
contentions of the soundness and practicability of 
the establishment of permanent gastric fistule on 
the following well-known facts: that persistent 
gastric fistule often followed wounds of the stom- 
ach (especially in war) and that they sometimes 
persisted for years and were compatible with good 
health. Surely their propositions were sound. 
They had witnessed accidentally acquired fistule 
of the stomach which persisted without fatal re- 
sults. Why not construct one and utilize it as an 
avenue of alimentation when the normal one no 
longer served? Blondlot (3), in 1841, first per- 
formed gastrostomy on dogs and was successful in 
several cases, using the animals for study of the 
physiology of digestion. 

In 1849, Sedillot (27) first performed the opera- 
tion on man in a case of carcinoma of the cesopha- 
gus, death occurring 21 hours after operation. 
He made a crucial incision just below the xyphoid, 
grasped the stomach, incised it, and inserted a 
specially devised silver cannula with which he 
proposed to hold the stomach in contact with the 
parietes. The stomach, being under great tension, 
pulled the cannula inside the abdominal cavity, 
where it persisted in remaining. Feeding attempts 
were unsuccessful and some of the ingesta were 
found free in the abdominal cavity at autopsy. 
Sedillot (26) again attempted the procedure in 
1853, attaching the stomach to the parietes with 
sutures. Five days later the stomach was opened 
with a bistoury, a tube inserted, and feeding 
begun. Death occurred on the tenth day. He 
made no further attempt. Fenger (9) in 1854, 
through an incision (which bears his name) along 
the left subcostal margin, attached the stomach to 
the margins of the tegumental wound, opened the 
viscus, and sutured the mucosa to the skin. This 
suture of the mucosa to the skin is the chief 
feature in Terrier’s operation done some years 
later. Death in Fenger’scase occurred in 58 hours. 
The first attempt in America was made by Maury 
(21) in 1869, also with a fatal termination. 
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Fig. 1. The relative positions of the midline incision and 
the stabwound. 


In 1875, Sydney Jones (17) obtained the first 
recovery after gastrostomy. This was the twenty- 
ninth attempt in 26 years following its inception, 
and the third of Sydney Jones. The patient lived 





Fig. 2. The Allis clamps placed to outline the flap. 
hose at the base are indicated by the dotted lines, as their 
ise is optional. 
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Fig. 3. The first incision for the raising of the flap has 
been made. A clamp has been placed at the center of the 
incision on the lesser curvature side to mark the site for the 
beginning of the closing suture. 

40 days, succumbing from what appears to have 
been a perforation of the cesophagus by extension 
of the carcinoma, and bronchopneumonia. In 
1876, Verneuil (34), of Paris, using Lister’s anti- 
septic technique, obtained the second recovery, 
and in 1879, Petit (23) collected 41 cases with 7 
recoveries, a mortality of 83 per cent. Ashhurst 
(1) in 1893, in a series of 396 cases gives the mor- 
tality as 64.9 per cent. DaCosta gives the mortal- 
ity in malignant cases as 20 to 25 per cent and in 
the non-malignant as 8 to 10 per cent. Our mor- 
tality has been 18 per cent in 172 cases. 





Fig. 4. The clamps have been removed and replaced 
to grasp the entire thickness of the cut edge of the stomach 
wall, and the flap has been completely raised. 
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Fig. 5. Inserting the feeding tube through the pylorus into the duodenum. 
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Fig. 6. The feeding tube has been clamped to the free end of the flap and suture 
of the mucous layer partially completed. 
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Fig. 7. Suture of the mucous layer has been completed, the ends of the suture cut 
long, and the tube secured to them by a clamp. Suture of the serosa is partially complete. 


Perhaps no operation so clearly conceived and 
so relatively simple in performance has been at- 
tended by such disastrous results before its first 
successful execution. The surgical pioneers whose 
faith in its practicability was finally justified, were 
supported in their repeated attempts by the con- 
viction of the analogy between accidentally ac- 
quired fistule and those which they attempted to 
construct. They were all impressed by the fact 
that autopsies showed no local cause for death in 
the majority of cases and that the fatal termina- 
tions were due to delay in operation and the con- 
sequent extreme inanition of the patient. In an 
analysis of the first 41 cases so ably reported in 
detail by Petit, one can not but be impressed by 
the practically moribund condition of the majority 
of the cases operated upon. In the few whose con- 
dition seemed a little less grave, some random 
trick of fate brought on an early and unfortunate 
termination. We shall refer again to this most sig- 
nificant factor in mortality statistics as it applies 
t» present-day figures. Through all the literature, 
one finds a constant plea for earlier operation by 
te surgeon, and an implied lack of confidence in 
the procedure by the physician. 


In the pre-antiseptic days, any exploration of 
the abdomen was extremely hazardous, and much 
discussion is found relative to the location of the 
incision so as to fall directly on the stomach. 
Jacobi (15) injected tartaric acid and then sodium 
bicarbonate through a stomach tube to distend 
the stomach with gas, while Schoenborn (24) in- 
flated a balloon after having inserted it into the 
stomach on the end of a stomach tube. It was 
feared that the transverse colon would be mis- 
taken for the stomach which in these days of 
extended and bold exploration seems incredible. 
This uncertainty was due to a general lack of 
familiarity with the gross appearance of the sev- 
eral viscera. Maunder (20) in 1876 made an un- 
successful attempt and at autopsy found that he 
had opened the transverse colon. Considering the 
surgical era in which he lived, one can more easily 
forgive his error than accept his justification of it, 
for he complacently remarks that it makes little 
difference to him which viscus he opens, the prin- 
cipal object being to assuage thirst, and that one 
can inject water into one as well as the other. 

The successes of Sydney Jones and Verneuil 
aroused a new interest in the procedure and were 
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Fig. 8. A long curved Kelly clamp has been inserted 
through the stab wound to grasp the cut ends of the sutures 
and the feeding tube. The gooseneck is thus directed 
through the stabwound. 


followed by more frequent and earlier attempts, so 
that by 1884, Gross (12) was able to collect 207 
cases. Until about the last decade of the roth 





Fig. 9. The end of the gooseneck has been brought to the 


skin surface and the muscosa sutured to the skin. 
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Fig. to. The relative positions of the stomach, the 
gooseneck tube, and the stoma. 


century, the surgeon seems to have been content 
with a simple direct fistula, but its manifest dis- 
advantages called for modification of the proce- 
dure. Between 1891 and 1806, five of the now 
classic methods were reported and a review of the 
subsequent literature reveals so numerous and 
such varied techniques and modifications, that 
one is forced on this evidence alone to conclude 
that none is entirely satisfactory. The chief dis- 
advantages common to most methods of gastros- 
tomy are leakage with its attendant irritation and 
digestion of the skin, the discomfort of constant 
wearing of the tube and the early closure of the 
fistula following removal of the tube. We propose 
to mention only those methods which are or have 
been in common usage and those illustrative of 
some special technique. For convenience they 
may be divided into two general types. 

In the first type, in order to prevent leakage, 
there has been formed a long tract lined by granu- 
lation tissue leading from the skin surface to the 
stomach and an attempt made at the formation of 
a valve. Of this type the best known examples are 
the Witzel (36), the Stamm (29) (often confused 
with the Senn), the Marwedal (19), and the Kader 
(18). In the Witzel, the rubber tube is buried 
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under folds of the outer wall of the stomach; in the 
Marwedal the tube is buried between the muscular 
and mucous coats; and in the Stamm and Kader 
the stomach wall is invaginated about the tube by 
different techniques. But since in all these pro- 
cedures, the ultimate result is always simply a 
comparatively long tract lined by granulation tis- 
sue, requiring the constant presence of a tube to 
prevent closure, the valve cannot function and is 
superfluous. As their ultimate results are identical 
for all practical purposes, there is, in our ‘opinion, 
nothing to recommend any one of the above proce- 
dures over the others except its relative ease of 
performance and simplicity. Any merit that this 
type of operation may have is due to the long 
fistulous tract which offers a firm purchase on a 
constantly worn, tightly fitting rubber tube which 
thereby prevents leakage. The persistence of an 
exposed and unhealed surface covered by granula- 
tion tissue, subject to trauma, infection and diges- 
tion by gastric juices is, in itself, an abhorrence 
from the standpoint of good surgery. 

In the second type of operation, the chief object 
has been to construct a fistulous tract entirely 
lined by epithelium, unaffected by the digestive 
action of gastric juices, and not requiring a con- 
stantly worn tube to prevent closure. Terrier (32) 
pulled a cone of stomach wall directly through the 
incision and sutured the mucosa to the skin. In 
the Ssabanajew-Franck operation (10), a cone of 
stomach is pulled out of the wound and passed 
under a bridge of skin. Hartmann (14) and 
D’Agostino (5) led this cone of stomach obliquely 
through the rectus muscle and Hahn (13) up 
under and between the ribs in an effort to obtain 
a more efficient valve. E. Senn (28) pulled a cone 
of stomach through the abdominal wound and 
puckered it with two purse strings of catgut and a 
cuff of omentum about its base. This cone is 
sutured in the abdominal wound and the stoma 
depends, for its continence, upon the invagination 
of its edges, which are supposed to function like 
venous valves. Stewart (30) and Beck (2) have 
utilized the skin of the abdomen to form a plastic 
tube which was led through the abdominal wall 
and sutured to the edges of an aperture in the 
stomach. Edwards (7) devised an ingenious 
method of constructing a tract lined by mucosa 
which lay between the coats of the stomach wall; 
the outer portion of the fistula, however, being a 
wound through the abdominal wall, as in the 
Witzel operation. Tavel (31) used a section of 
jejunum attached to its blood supply, to form a 
channel between the stomach and skin surface. 

The Witzel, Stamm, Kader, and Marwedal 
operations or their modifications are identical for 


all practical purposes in their results: namely, the 
establishment of a long tract lined by granulation 
tissue. This tract requires the constant presence 
or frequent re-insertion of a tube to prevent clos- 
ing. If the tube is constantly worn and fits snugly 
in the tract, the presence of a valve is superfluous. 
Although the formation of a valve infers the remo- 
val of the tube except for feeding, we have found 
that all operations of this type done by ourselves 
or by others (which we have followed) have been 
eventually forced, for one or more reasons, to 
leave the tube constantly in place (see also Keen). 
Should leakage occur, it can usually be decreased 
or prevented by a tightly fitting tube constantly 
worn which is, in effect, the choice of the lesser of 
two evils. Re-inserting the tube through the 
granulation-lined tract subjects it to trauma and 
the possibility of its misdirection outside the tract, 
especially as the tract tends to close. Should the 
tube not fit snugly, so that leakage is marked, 
digestion may occur not only of the skin but of 
the edges of the tract itself, resulting eventually 
in a large incontinent fistula totally inefficient 
for feeding purposes, and leading to a fatal termi- 
nation from malnutrition and infection. In this 
type of operation, the discomfort of constantly 
wearing the tube must be balanced against leak- 
age, probable eventual difficulty and danger in 
the frequent re-insertion of the tube as well as 
the inevitable closing of the fistula, should the 
tube be left out entirely even for a few days. 
Certainly only the more intelligent patient can be 
trusted to maintain the patency of his fistula 
should his dysphagia temporarily improve. De- 
page (6) reports a case in which, after a Marwedal 
operation for carcinoma of the cesophagus, there 
was a marked temporary improvement in the 
swallowing. The patient, in spite of all frequently 
repeated advice to the contrary, left the tube out 
entirely, resulting in early closure of the fistula. 
As is the rule in this disease, the dysphagia soon 
returned, and a second operation was done under 
the difficulties of the scarring and adhesions of the 
first. The fistula was not continent and the case 
soon terminated fatally. 

In the Ssabanajew-Franck type of operation, 
the fistula is entirely lined by gastric mucosa, but 
comparative continence is difficult to obtain. If 
the formation of a valve is attempted by leading 
the cone of stomach wall by a more devious 
route through the abdominal wall or up under the 
tenth rib, as in Hahn’s operation, a very serious 
amount of stomach wall is sacrificed, thus tending 
to decrease the capacity of the stomach for the 
necessarily liquid, and therefore less concentrated, 
foods. Should the cardia of the stomach be 
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involved by disease or should the organ itself be 
small, the procedure is not possible. Depage (6) 
says: ‘‘It must be admitted that the tunnel which 
one professes to construct through the abdominal 
wall at the expense of stomach capacity, is purely 
theoretical. If the tunnel really does exist at first, 
at the end of a certain time, it disappears, and the 
operation of Ssabanajew-Franck, as a result, is 
reduced to the gastrostomy of Terrier.” If the 
skin of the abdominal wall is utilized for the 
lining of the tract, as suggested by Stewart and 
Beck, the action of gastric secretions on exposed 
skin should be considered. It is very questionable 
whether this type of lining for the fistula would 
often survive. Edwards’ procedure offers no real 
advantage over the first type of operation, be- 
cause, although the inner portion of the tract is 
lined with mucous membrane, the outer portion is 
still lined with granulation tissue. Tavel’s opera- 
tion seems to us to be entirely too formidable and 
complicated a procedure to be withstood by the 
majority of cases in which gastrostomy is in- 
dicated. 

It would seem, then, that the ideal gastrostomy 
should have the following characteristics: 

1. The fistula must have a lining not affected 
by the action of gastric juices. Except Tavel’s 
tube, the only such lining is gastric mucosa. 

2. The fistula must be continent and permit no 
leakage of either gastric juices or of the neces- 
sarily liquid ingesta. 

3. The fistula must be permanent, requiring 
neither the presence of a tube between feedings nor 
its presence over longer intervals, should the ne- 
cessity for gastrostomy feeding be obviated by a 
temporary relief from dysphagia. 

4. The fistula must permit easy insertion of the 
tube so that the patient may feed himself. 

5. The fistula must permit easy and repeated 
instrumentation such as gastroscopy, retrograde 
cesophagoscopy, or retrograde bouginage. 

6. The operation must offer as its end-result 
no unhealed or granulating surface subject to 
infection. 

7. The operation must be possible in either a 
contracted stomach or a diseased cardia. 

In 1901, Depage (6) first reported a procedure 
for the establishment of a fistulous tract lined by 
gastric mucosa leading from the skin to the stom- 
ach cavity, by the use of a plastic tube made from 
the stomach wall. At the time of this report, 
Depage had performed the operation successfully 
in 2 cases. In presenting his report he enumerates 
the disadvantages of the Senn, Ssabanajew, and 
Marwedal operations, citing cases with unsatis- 
factory terminations. Depage, through a left 
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rectus incision, cut a stomach flap with its base 
upward, and sewed the plastic tube into the upper 
angle of the wound, suggesting, however, that it 
might better be led through a stab wound near the 
xyphoid. The operation apparently attracted 
slight attention. Corner (4), in 1911, highly recom- 
mended Depage’s method although, in his modifi- 
cation, he did not make use of the sphincteric 
action of the rectus muscle. Keen dismisses 


’ Depage’s technique as too complicated and diffi- 


cult. Moynihan very briefly states the principles 
of the operation without comment. 

In 1914, the late H. H. Janeway (16) reported 5 
cases in which a very short plastic tube had been 
formed from stomach wall through a 5-centime- 
ter incision in the left rectus. Janeway was un- 
familiar with any previous, similar attempt when 
he first devised his procedure, although, in his 
report, he gives Depage full credit for precedence. 
His report, based on 5 cases, was quite brief. He 
subsequently modified and improved the tech- 
nique which has since been developed as the rou- 
tine method at the Memorial Hospital and has 
been employed in a series of 172 cases. We feel 
that this method more closely approaches the 
ideal gastrostomy, as outlined above, than any 
other yet devised, and that the later modifications 
of technique and the merits of this method of 
gastrostomy over all others, have never been 
adequately presented. 

The modified technique may be outlined as 
follows: : 

Under local anesthesia, an incision is made in 
the midline between the umbilicus and xyphoid 
(Fig. 1). When the abdominal cavity is entered, 
the cut edges of the peritoneum are grasped and 
I per cent novocain is injected at several points 
about 3 to 5 centimeters from the free edges. This 
will facilitate subsequent manipulation. In addi- 
tion 5 cubic centimeters of novocain is injected 
into the gastrohepatic omentum to facilitate sub- 
sequent manipulations of the stomach. The ante- 
rior wall of the stomach is then delivered into the 
wound and a site is chosen as far toward the cardia 
as the mobility of the stomach will permit, the 
operative field being carefully packed off with 
laparotomy sponges to guard against contamina- 
tion of the wound edges by stomach contents. 

By a U-shaped incision (Fig. 2), a flap is then 
cut about 2.5 by 5 centimeters! with its long axis 
at right angles to the long axis of the stomach, its 
base toward the greater curvature and its free end 
toward the lesser curvature. This flap is outlined 
as follows: Two Allis clamps are placed a little 


1 These measurements are for a normal empty stomach. Contraction 
of the stomach takes place chiefly in its transverse diameter and there- 
fore the flap cut from a contracted stomach should be shorter. 
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less than 2.5 centimeters apart as near the at- 
tachment of the gastrohepatic omentum as pos- 
sible and parallel to it, marking the free end of the 
flap. Two others are placed a little further apart, 
about 6 centimeters directly opposite the first 
two, toward the greater curvature and parallel to 
it, marking the base of the flap. These clamps 
mark out an approximately rectangular portion of 
the anterior stomach wall. After doubly clamping 
the superficial blood vessels an incision is made 
between the lesser curvature and first two clamps, 
quite near the latter and in a line with them, 
entering the stomach cavity (Fig. 3). It is of 
advantage to cut first through the serosa only, 
grasp the mucosa and open it with a stab wound, 
then complete its incision with scissors which will 
insure against displacement of the mucosa. When 
the incision has been completed to just beyond the 
first two clamps, these are removed and replaced 
so that they grasp the entire thickness of the cut 
edge of stomach wall, a procedure which further 
insures against displacement of the mucosa when 
the incisions at the sides of the flap are cut. 
Another clamp is placed at the middle of the first 
incision on the lesser curvature side. This is to 
mark the middle of the defect left by raising the 
flap and the point of beginning suture of closure of 
the defect. From the extremities of this incision, 
two others are made at right angles toward the 
respective clamps near the greater curvature; and 
everting the flap, hemostasis is quickly effected 
(Fig. 4). At this time any free fluid which tends to 
escape from the stomach should be carefully 
sponged out. By the placing of one finger in the 
stomach directed toward the pylorus, the pyloric 
sphincter can be located readily, and by the ma- 
nipulation with thumb from without, it can be 
brought into view or even everted into the wound. 
It is relaxed by gentle manipulation with the 
finger, and a soft rubber tube (25 centimeters long, 
4 millimeters in diameter or a No. 12 French 
catheter) is inserted through it (Fig. 5) and passed 
down through the duodenum into the jejunum, 
the free end being clamped to the free end of the 
flap. Kinking or curling up of this tube within the 
duodenum need not cause any uneasiness, for we 
have found that it invariably straightens itself out 
within a few hours. We close the wound in the 
stomach (Figs. 6 and 7) beginning at the clamp 
which marks the middle of the first incision, con- 
tinuing up the edges of the flap, enclosing the 
rubber tube and forming a gooseneck tube of the 
flap. The closure is effected by a continuous in- 
terlocked suture of No. oo plain catgut of the 
mucosa only, and a continuous interlocked Lem- 
bert suture of No. oo chromic catgut of the serous 


coat. Hzmorrhage need not be feared as it al- 
ready should have been carefully secured against 
by clamp and ligature. When the sutures are 
completed and tied at the distal end of the flap, 
they are cut long and the rubber tube secured to 
them by a clamp. 

A finger is placed on the peritoneal surface, and 
a stab wound about 2 centimeters in length is 
made through the outer border of the left rectus 
just below the costal margin (Figs. 1, 8 and 9), 
proceeding through the rectus muscle in a zigzag 
manner so that a portion of the muscle fibers to 
the right of the wound are displaced to its left, and 
vice versa. This will markedly increase the valve 
action. The cut edges of the anterior rectus sheath 
are now grasped with clamps. This is more easily 
done now than later. A large curved Kelly clamp 
is then inserted through this stab wound (Fig. 8) 
into the abdominal cavity to grasp the cut ends of 
the sutures and the rubber tube and by gentle 
traction from without and manipulation within, 
the end of the gooseneck tube is brought out 
through the stab wound so that it projects slightly 
beyond the skin surface. It is fixed to the anterior 
rectus sheath (Fig. 9) by one stitch of No. 1 
chromic catgut on either side, placed through the 
sheath and its serous and muscular coats. The 
mucosa is sutured to the skin by four interrupted 
sutures of silk placed at the angles of the wound 
and at either side, extending through skin and 
mucosa but not serosa or muscularis. The ab- 
dominal cavity is then inspected to insure proper 
position of the parts and the median incision 
closed in the conventional manner. 

When the dressings are applied, the rubber tube 
is made to extend directly through them all, 
through an interval between the adhesive strips, 
and through the tails of the Scultetus bandage, so 
that feedings may be given without disturbing the 
dressings. The tube is fixed to the adhesive dress- 
ing by a safety pin, or what is even better, the 
tube may be encircled tightly by several turns ‘of a 
narrow strip of adhesive and the pin inserted only 
through the adhesive. Leakage may be prevented 
by folding the end of the tube on itself or by plug- 
ging its end. 

Feeding is begun as soon as the patient returns 
to the ward. Three ounces of peptonized milk are 
introduced every 3 hours on the day of operation, 
and the amount increased to 4 ounces every 3 
hours the day following operation; 5 ounces on the 
next day and so on until there is definite discom- 
fort aftera feeding, indicating that the capacity of 
the stomach has been reached. A distressed feeling 
usually occurs when about 12 or 14 ounces have 
been introduced, although after a time a full pint 
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can be taken without discomfort. When this 
amount is reached, the interval between feedings 
may be increased to 4 hours. Saline should be 
given by rectum and subcutaneously for the first 
few days, if there is even moderate dehydration. 

The tube is shortened about an inch each day 
until the sixth day when it is removed entirely 
and inserted for feeding only. When the tube is 
entirely removed and re-inserted so that food is 
placed directly in the stomach, eggs, sugar, butter 
or any food capable of solution or fine suspension 
is added until the combined 24-hour feedings total 
well over 2.500 calories. The caloric value of the 
daily feeding should be carefully calculated in all 
cases, and under no circumstance should the diet 
be left to the whim or caprice of the patient. An 
accurate calculation of an “estimated” diet will 
never fail to convince the surgeon as to the reason 
for failure to gain in weight. The patient may be 
gotten out of bed whenever it is felt that the mid- 
line incision has healed firmly. 

We have been troubled with leakage in only 
about 5 per cent of cases. These were due to the 
use of a too wide stomach flap and consequently 
a gooseneck tube of a too large diameter. The flap 
should be just wide enough to fit snugly about the 
rubber tube which should not be larger than a 
No. 12 French catheter. In this type of operation, 
the continence of the fistula is due both to the 
collapse of the narrow channel and to the con- 
stricting action of the displaced fibers of the rectus 
muscle. 

As all gastrostomy feedings must be liquid, 
there is nothing to be gained by the use of a large 
tube except rapidity in feeding. Rapid feeding 
often causes uneasiness and a sense of distention 
or nausea quite out of proportion to the amount 
given. A large tube will also distend the fistula 
which, in itself, favors leakage as the tube is with- 
drawn. Under no circumstance should a feeding 
tube larger than a No. 16 French catheter be used, 
and a smaller one will usually suffice. A small 
tube is sufficient safeguard against too rapid feed- 
ing. Feedings may be conveniently given either 
by a funnel and allowed to enter the stomach by 
gravity or by the use of a rubber bulb syringe. 

The procedure is accompanied by no more 
surgical shock than is any other type of gastros- 
tomy. The wound edges should be well protected 
against gross soiling by stomach content, which is 
very apt to be teeming with saprophitic bacteria, 
if there has been slow seepage of decomposed food 
through an ulcerated stricture of the cesophagus. 

The only marked difference in technique be- 
tween this operation and the Ssabanajew-Franck 
is the construction of the plastic tube which adds 
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only about 15 minutes to the total. A fair time 
for the entire procedure from the beginning of the 
local anesthetic is 45 minutes. 

In several cases, we have used Depage’s method, 
cutting the flap with its base at the lesser curva- 
ture. At first glance, this method would seem the 
most logical, for the fistula would then leave the 
stomach at a higher level. If, furthermore, the 
gooseneck were brought out near the xyphoid, it 
would seem that continence would be further 
favored by its upward direction. But we have 
found that continence depends more on the small 
diameter of the fistula and to the sphincter-like 
action of the rectus than to the direction of the 
tract. In the Janeway method, the direction of the 
tract is also slightly upward. If Depage’s plastic 
tube is brought out through the left rectus both 
the tube and the comparatively inelastic gastro- 
hepatic omentum are placed under considerable 
tension, and the tract assumes a rather downward 
direction. Therefore, in using Depage’s technique, 
we have made a left rectus incision and brought 
the gooseneck tube out through a stab wound near 
the xyphoid. By so doing, we substitute the rigid 
inelasticity of the fascia of the midline for the 
yielding sphincter-like action of the rectus. Leak- 
age has been greater than in Janeway’s method. 
In either method, the gooseneck should be brought 
out through a stab wound rather than through the 
upper angle of the operative wound, and this stab 
wound should be only large enough to fit snugly 
about the gooseneck. 

Insertion of the tube into the jejunum, first sug- 
gested by Petit in 1879 (23, p. 107), permits im- 
mediate feeding and prevents any distention of 
the stomach until healing takes place. No other 
type of operation so readily admits repeated ret- 
rograde cesophagoscopy,. retrograde bouginage, 
gastroscopy or pyloroscopy. By the passing of 
successively larger bougies through the fistula for 
10 Or 15 minutes, any ordinary sized instrument 
can be inserted. If bouginage or radium therapy 
is intended, a retrograde bougie may be passed at 
the time of operation. The bougie is passed 
through the stomach up through the cesophagus 
and out the mouth, drawing a thread with it. This 
thread is left to emerge through the mouth and 
the stoma of the gastrostomy alongside the rubber 
tube, and will serve as a guide for instrumentation 
or placement of radium at any time after the first 
week or 10 days. 

Should the necessity for gastrostomy feeding be 
obviated for any reason, no fear need be enter- 
tained for the patency of the fistula. We have had 
one case in which all feedings were taken through 
the mouth for 6 months. Dysphagia again super- 
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vened and the patient came to the hospital in a 
starving and dehydrated condition. The skin had 
healed about the stoma, leaving a sinus about 2 
millimeters in diameter. With a closed blunt 
forceps this sinus was quickly dilated, a feeding 
tube readily inserted through the fistula, and feed- 
ing immediately given. 

We have examined the stomachs of many of our 
cases dead of malignant disease after this opera- 
tion and have found no evidence of any contrac- 
tion or deformity. The fact that most patients will 
take 16 ounces at each feeding seems sufficient 
evidence that there is little decrease in stomach 
capacity. We have repeatedly and successfully per- 
formed the operation in the presence of marked 
neoplastic involvement of the cardia. 

In this operation, the disadvantages of the other 
types are largely overcome, namely: leakage and 
its sequela, the discomfort of a tube constantly 
worn, and the danger of closure of the fistula. In 
short it combines all the advantages attempted in 
other types: a fistulous tract lined by epithelium 
not subject to gastric digestion or infection, a 
continent and permanent fistula, and a stomach 
with a minimum deformity with a minimum de- 
crease in capacity and gastric mucosa available 
for digestion. 

Gastrostomy is indicated in persistent dys- 
phagia from whatever cause in cases in which 
complete relief can not be anticipated within a 
comparatively short time. This would seem to 
imply that the operation should be done for car- 
cinoma of the cesophagus as soon as the diagnosis 
can be made, which is exactly what we advocate. 
Carcinoma of the cesophagus has, up to this time, 
resisted all methods of treatment except operative 
excision, an operation which has an incidence of 
mortality among the highest of operative pro- 
cedures. Gastrostomy is imperative before aggres- 
sive radiation, for, in such case, a temporary in- 
crease in dysphagia is the rule. In carcinoma of 
the cesophagus, the patient is under a double 
hazard. The disease is always fatal. Death will 
occur from perforation if alimentation is sufficient 
to support him until that eventuality occurs; how- 
ever, without gastrostomy, death from starvation 
and water deprivation practically always precedes 
perforation. The best palliative treatment of the 
disease, then, is one which will prevent death from 
starvation and defer perforation longer than would 
otherwise be possible. Gastrostomy does exactly 
this and offers the patient a few months or even 
several years of comparative comfort. There is 
often a temporary improvement in the dysphagia 
after gastrostomy due to decrease in inflammation 
and swelling about the stricture. The removal of 
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swallowing as a cause of irritation undoubtedly 
delays extension of the disease into the medias- 
tinum, trachea or neighboring blood vessels and 
lessens the chance of metastasis. We do not 
advocate the insertion of cannulas (Myerson, 22, 
and others) for the reason that the presence of 
a foreign body in the neoplastic stricture will cer- 
tainly hasten extension of the disease and perfora- 
tion. We are opposed to repeated dilatation of a 
cancerous stricture for the same reason. We have 
had a case of carcinoma of the cesophagus live 4 
years after operation in comparative comfort. A 
gain of 40 to 50 pounds in weight is not uncommon 
and many patients return for a period to their 
regular occupations. A recent case returned to his 
trade as harness maker about three months after 
operation. For the last 7 months he has lost no 
time from his occupation except to return to the 
clinic at regular intervals for observation. It 
should be noted that this patient has gained about 
25 pounds and takes a measured and calculated 
diet of about 3,500 calories. 

In benign stricture of the cesophagus, gastros- 
tomy is indicated only when progress of dilatation 
of the stricture is difficult and improvement of the 
dysphagia is at a standstill for a definite period. 

The postoperative mortality of gastrostomy 
should be no higher than that of any operation of 
equal gravity; certainly less than in gastro-en- 
terostomy, for, in the latter, deeper exploration 
and more extended handling of the viscera is 
required. The mortality of gastrostomy depends 
not so much on the technique employed, or on the 
unusual skill of the operator as on the condition of 
the patient. The drop in mortality from 83 per 
cent in 1879, as reported by Petit, to about 20 per 
cent today is undoubtedly due largely to earlier 
operation and consequently to a more favorable 
condition of the patient. If every case of dys- 
phagia could be promptly investigated and the in- 
dications for gastrostomy appreciated by the phy- 
sician, the mortality of this operation would be 
negligible. Comparative statistics indicate the 
degree of inanition of the patient rather than the 
relative value of any method or the skill of any 
operator. Although our statistics compare favor- 
ably with other observors, we do not advance this 
as an argument for the method we employ, but 
will rest its merits on the comparative comfort of 
the patient, on the length of life, and on the near 
approach of the Janeway method to the ideal 
gastrostomy which we have outlined. 

We repeat again that gastrostomy should always 
be done as soon as the diagnosis of carcinoma of 
the cesophagus is made, and before there is marked 
loss of weight. The X-ray usually suffices to make 
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the diagnosis although it can be definitely proved 
by cesophagoscopy. It should also be done quite 
early in a benign stricture resistant to treatment. 
We have had two cases of persistent cardiospasm 
in which the operation undoubtedly saved life 
until the condition could be otherwise relieved. 


SUMMARY 
A consideration of the most common meth- 


ods of gastrostomy reveals that they are subject 
to one or more of the following disadvantages: 
leakage and its sequel, the necessity of a con- 
stantly worn tube or difficulty and danger in its 
re-insertion, closure of the fistulous tract should 
the tube be left out and relative difficulty of 
instrumentation through the fistula. 

2. A method is presented which is a modified 
and improved technique first reported by Janeway 
in 1914. 

3. The Janeway method overcomes the dis- 
advantages of gastrostomy more satisfactorily 
than any other method yet devised. 
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EDUCATION PAYS 


S one travels about the country one is 
A impressed by the splendid public school 
buildings seen in all sections. Often in 

poorly developed territory with few evidences 
of prosperity, there is to be found situated on 
the highest point of land in the vicinity a fine 
public school building, a source of pride to 
the inhabitants, and regarded by them as a 
hostage for the future. Apparently there is 
an unconscious feeling that if we are to have 
the government we like and prosperity for 
all, it must be through education. Every 
thoughtful man must wonder at times wheth- 
er this education which has become almost a 
religion will adequately measure up to the 
hopes of the common people of the country. 
The older generation is always uncertain 
about the younger generation. In the earlier 
time young people were kept innocent, with 
the expectation that innocence would be a 
protection to their morals and ethics. The 
young people are more sophisticated today, 
and perhaps because they know more of evil 
they will be better protected from it than 
they would had the innocence of past gener- 
ations been maintained. In the days of my 


youth the lady swept the filthy streets with 
her skirts. The short skirts of today are at 
least more sanitary. 

The common man, the average citizen in- 
tellectually, forms 50 per cent of the popula- 
tion. About 15 per cent of the population are 
above the average in intelligence. In this 15 
per cent, unfortunately, there are with the 
sound thinkers the “froth,” the “pink” 
socialists, and the “near” philanthropists, 
citizens who make gestures but who fail to 
follow them up by good deeds and who are 
as a group unorganizable. The 35 per cent 
below the average in intelligence are in the 
boy-scout stage mentally, and unfortunately 
are too readily organizable. The demagogue 
more effectively appeals to their prejudices 
than the statesman does to their mentality. 
The social and economic burden of the com- 
mon man is a heavy one; he is truly the back- 
bone of the country. 

It is easy to philosophize; the philosopher 
is said to be one who bears with equanimity 
the sufferings of others. These remarks are 
made as a prelude to the corollary that edu- 
cation does pay. 

Members of the Legislature of the State of 
Minnesota, I say with all the pride natural 
to a native of the state, are above the average 
in intelligence. The material resources of 
Minnesota are largely agricultural, mining, 
and industrial, and the legislators of the state 
are representative of these fields. In the 
session of the Legislature before the last, to 
our surprise the term for bringing malprac- 
tice suits was shortened from six years to two 
years, and many improvements in the Medical 
Practice Act of the state were passed without 
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difficulty. During the last session of the 
Legislature, under the leadership of an active 
legislative committee headed by a former 
president of the Minnesota State Medical 
Association, Dr. Herman M. Johnson, a 
basic science medical bill which provides that 
those who practice medicine in the future 
must have sound fundamental education in 
physiology, anatomy, and the basic sciences, 
was passed by a vote of 61 to 2 in the Senate 
and 111 to 7 in the House. An antivivisection 
bill was defeated in committee without effort; 
there is reason to believe that had it come to 
vote, not to exceed five votes would have 
been cast in its favor. The bill for military 
training in the University of Minnesota, 
which had been stoutly assailed by the 
pacifists, was reaffirmed by legislative enact- 
ment by a 4 to 1 vote, and lastly, the boot-leg 
theology of the anti-evolutionist was turned 
down almost unanimously by an exasperated 
legislature. Even ten years ago I believe our 
legislators would not have dealt so intelli- 
gently with the arguments presented during 
the last session. W. J. Mayo. 


TUBO-OVARIAN DISEASE 


HE fact that much of the surgical litera- 

ture of the past few years has dealt with 

lesions in the upper abdomen has at 
this time offered an opportunity for a short 
discourse on tubo-ovarian infection. 

Over go per cent of all tubo-ovarian infec- 
tions are due to the gonococcus; however, 
some few cases result from either puerperal 
infection or the improper use of the curette. 
Gonorrhceal infection of the tubes is usually 
bilateral condition. The tubes become closed 
early, while in tuberculosis they remain open. 
They will be only slightly congested and cede- 
matous throughout the entire coats in the 
early stage and later the infection reaches the 
fimbriz when it causes the tubes to close and 
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form a pocket of pus. Occasionally the pus will 
escape into the abdominal cavity, and cause 
a general peritonitis. Frequently after the 
tubes become closed and a pus pocket has 
formed, the fimbriz become attached to the 
ovary and a destructive infection is caused. 
As a result of the peritoneal inflammation the 
infected tubes and ovaries and the heavy 
uterus drop low down under the broad liga- 
ments and form a conglomerate mass called a 
tubo-ovarian abscess. This mass is usually 
fixed to the uterus and pelvic floor and covered 
over by omentum and intestines. 

The diagnosis is made from the history of 
urinary frequency with burning and stinging, 
the characteristic yellow discharge, the oc- 
casional finding of gonococci in a vaginal 
smear, and from the finding of a fixed uterus 
or mass in the pelvis, either alone or associated 
with a fibroid uterus. In some of the long 
standing cases, a diagnosis of typhoid fever, 
tuberculosis, or malaria might be made should 
the physician not happen to make a vaginal 
examination. 

In acute salpingitis some few cases will clear 
up by rest in bed, douches, and expectant 
treatment, but the majority will have evi- 
dences later of a chronic pelvic infection. In 
view of the fact that some few cases entirely 
recover One must treat conservatively at the 
initial illness, but if there has been a history 
of previous attacks or a fixed uterus, or a 
mass felt, we have no hesitancy in operating 
during an acute exacerbation. This is done 
for two reasons: first, the mortality rate is no 
higher in our experience than that following 
operation during an interval, as these patients 
though extremely sick, stand operation well; 
second, the average person is not able finan- 
cially to remain in a hospital very long. 

There are a few points which we would like 
to mention regarding the treatment of these 
cases. 











EDITORIALS 


1. In operation for tubo-ovarian disease 
due to gonorrheeal infection, a definite line of 
cleavage may be followed in the separation of 
the structures; while in cases due to puerperal 
infection, no cleavage is evident because the 
infection is systemic with no tendency for 
localization. 

2. To obtain the best results it is absolutely 
necessary to do a complete removal of all 
infected organs for if not future trouble will 
necessitate secondary operations. When the 
ovaries are infected and destroyed, conserva- 
tive surgery leads to later operations. The 
symptoms of nervousness that follow are not 
severe but, in fact, slight as compared with 
those following the removal of the ovaries for 
other conditions. It is of particular interest to 
know that the negro does not suffer from any 
nervous discomforts after bilateral oophorec- 
tomy. 

3. The uterus rarely needs to be removed 
unless it contains fibroids or one or more ab- 
scesses because it will usually return to its 
normal size after the removal of the infection. 
Uterine bleeding, which occasionally is seen 
in cases of pelvic infection, will stop after the 
removal of the diseased tube, the ovary, or 
both. 
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4. Though they are extremely sick and are 
being subjected to operation during an acute 
attack, these patients stand operation well and 
even better than they could for almost any 
other abdominal condition. 

5. It is absolutely necessary to make a 
thorough examination of the structures in the 
lower abdomen, to separate adhesions, and to 
examine the intestines (especially the lower 
ileum) as this will lessen postoperative ob- 
struction. 

6. In an occasional chronic case, drainage 
will not be necessary; but as a rule drainage 
with gauze, by which means the intestines 
can be packed off from the true pelvis, will 
afford the best ultimate results anda minimum 
of postoperative complications. 

In the South where a great deal of surgery 
is done among the negro race, more operations 
are performed for tubo-ovarian disease of the 
child-bearing negro woman than for all other 
conditions combined. In this race of people 
a case of primary appendicitis is not common, 
for in most cases gonorrhceal infection is the 
primary cause for surgery and the appendix 
secondary. Many of these people are also 
infected with syphilis but this is no barrier to 
surgery in the pelvis. Huceu S. Brack. 











MASTER SURGEONS OF AMERICA 


WILLIAM HOLME VAN BUREN 


EW men in this country have known so much about the surgery of their 

time as did Samuel D. Gross, of Philadelphia, and above all few were in a 

position such as he was to estimate the distinction reached by their con- 
temporaries in American surgical life. In the diary published in connection with 
his autobiography, Gross has this entry under the date of March 25, 1883: ‘‘ This 
ought to be a sad day for me. One of our most distinguished men has dropped 
out of our ranks. Van Buren died this morning at his house after a protracted 
illness.’”” The opinion thus freely expressed by Gross was shared by all those in 
this country who were in a position to know the work and the character of Van 
Buren. 

In writing the History of Medicine in New York (New York, 1919), I came to 
realize that Dr. Van Buren had to be given a place of honor among the greatest of 
the men who in our Empire State have devoted themselves to the creation of a 
surgical specialty. His textbook was known not alone in this country but through- 
out the English speaking world and his name was known everywhere in the 
medical world of his day. 

Van Buren’s education was interesting. He was expelled from Yale for what 
surely must have been a school boy prank, for he then spent 2 years studying 
medicine in the University of Pennsylvania and was ready for graduation but 
had not reached the age of twenty-one at which graduation was permitted. He 
therefore went to Paris to fill in the time. There he was a member of the house 
staff of La Charité under Velpeau, who was considered the greatest surgeon of his 
time. Van Buren had to work hard but merited and received the approbation of 
his chief. In the clinic he met Valentine Mott, the well-known New York surgeon, 
who was in Paris picking up what was latest in surgery. Van Buren returned to 
New York to become the assistant and then the son-in-law of Mott. 

He received his degree of doctor of medicine at the University of Pennsylvania, 
his thesis being the starch and dextrin bandage which he had seen used so success- 
fully in Paris. This initiated the treatment of fracture by immovable apparatus. 
The value of Van Buren’s essay was recognized by the faculty who secured its 
publication and afforded its author the opportunity for a public demonstration. 
This attracted wide attention and toward the end of his life Van Buren used to 
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College in 1870 and published by Appleton that year. The annotated copy that I 
have had before me while writing this sketch shows that he was preparing to 
issue another edition of it not long before his death. It is a valuable, practical 
manual of the treatment of diseases of the lower bowel. 

In the memorial address read before the New York Academy of Medicine, 
April 5, 1883, of which body Van Buren had been vice president, Edward L. 
Keyes, who as I have said had been associated with Van Buren for many years, 
did not hesitate to say that his death at the comparatively early age of 63 years 
“terminated a career of no ordinary brilliancy and left a place in the ranks of the 
medical profession which will probably long remain unfilled.”” To Van Buren and 
his father-in-law, Valentine Mott, New York owes more than to any others, its 
prestige in the teaching of medicine which developed just before and after the 
middle of the nineteenth century. As Keyes said, “‘Dr. Van Buren left behind 
him a reputation surpassed by no one for high refinement as a gentleman, classical 
polish as a scholar, unequalled grace as an operator, clearness, force, elegance as a 
teacher, profound judgment as a physician. He has left his mark upon the pro- 
fession he adorned and has elevated its tone and its dignity by his uncompro- 
mising exaction of respect for the science and art in which he dealt—a respect 
which he insisted upon from all who approached him in the consulting room or 
elsewhere. James J. WALSH. 

















GABRIELIS FALLOPPII 
MVTINENSIS 
PHILOSOPHI, AC MEDICI 
PRAECLARISSIMI: 

De Parte medicinz,que Chyrurgia nuncupatur, nec non 
in lib. Hippocratis de uulneribus capitis 
dilucidisfima interpretatio 
; igatifiima , AC Varys aie 
rin” same ap As 
ex foloperis proueniunt, corumég, curatione, 
Secunda editio. 
CVM PRIVILEGIO 


eee a om ; 















ae + 





8 O° i etre mm mae ee me me 


o @ 


.VENETIIS ie 
Apud Panlum , & Antoninm Fr. Meictos Patauiai Bibliopifss, 85 7% 

















THE SURGEON’S LIBRARY 


OLD MASTERPIECES IN SURGERY 


By ALFRED BROWN, M.D., F.A.C.S., OMAHA 


THE SURGERY OF GABRIEL FALLOPPIUS 
Peso calis to mind the period when the sur- 


gery of the sixteenth century was making its 

brave attempt to escape from the toils of 
the Galenic ideas and to gain the heights of sounder 
knowledge based on the anatomy of the human, in- 
stead of the animal, body. Padua lays claim to being 
the oldest city in northern Italy, and its inhabitants 
claim descent from the fabulous Trojan Antenor. 
However chimerical these claims may be, the city 
through its university crooned the cradle song, not 
only of infant medical science, but also of art and 
poetry and other sciences, for in its roster we find 
the names of Giotto and Donatello, the artists; 
Bembo and Tasso, the poets; and Galileo, the great 
astronomer. The names in the roster of brilliant 
medical men are legion, for the fame of the Paduan 
school drew them nearly all to its walls. When 
Frederick II overthrew the Lombard rule and estab- 
lished his vicar to rule over Padua in 1236 he im- 
mediately set about founding the university, com- 
pleting the task in 1238. From this date on, though 
there was constant warfare and restlessness, the 
University survived, and when the city finally 
passed under Venetian rule in 1405, the opportunity 
came for advancement in the arts and sciences. The 
arts came first, and it was not until the early six- 
teenth century that medical science came into its 
own. 

Though Padua and its university call to mind the 
names of its alpha and omega, Vesalius and Harvey, 
there are many others, and among them not the 
least was Gabriel Falloppius who was born in Mo- 
dena in 1523, nine years later than his famous con- 
temporary, Vesalius, under whom he probably stud- 
ied after he had completed his preliminary education 
with Antonio Musa Brassavola in Ferrara. He 
became in turn professor of anatomy at Ferrara and 
Pisa, and finally, in 1551, at the age of twenty-eight 
was appointed professor of anatomy, surgery, and 
botany at the University of Padua, holding the 
position until his death in 1562 at the age of only 
39 years. 

Though we know Falloppius best as an anat- 
omist, he was also professor of surgery at the Uni- 
versity, and his reputation as a practicing surgeon 
spread beyond the confines of his native land to 
both France and Greece. With his full life and 
many duties, it is not surprising that only one of 
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his works, the Observationes Anatomice, was pub- 
lished during his lifetime in 1561 at Venice and 
again in other cities in 1562. There are, however, 
many works which pass under his name, which were 
issued posthumously but in only one is the word 
surgery used in the title. Apparently wounds only 
were considered true surgical conditions, for in this 
work which treats of that subject alone the title 
reads: ‘‘The very lucid interpretation of the famous 
Philosopher and Physician Gabriel Falloppius of 
Modena, concerning that part of medicine which is 
called surgery, including also wounds of the head 
from the book of Hippocrates, now for the first time 
corrected and augmented with various discussions, 
some medical some surgical and particularly the con- 
sideration of those affections which arise from wounds 
and their cure. Second: Edition, with Privilege. 
Venice. At the house of the brothers Paulus and 
Antonius Meietus, Booksellers of Padua 1571.” 

Falloppius must have been a remarkable teacher 
for above all things else the book demonstrates his 
ability to place his material before his hearers 
in a clear and logical sequence. Beginning with 
the things that must be known in order to treat 
wounds properly, he states the definition concurred 
in by all authors that a wound is a solution in con- 
tinuity. From that point he proceeds to a classifica- 
tion of wounds, their symptoms, prognosis, and the 
various signs of healing. He is dealing, one should 
bear in mind, with a comparatively new type of 
wound in the gunshot wound. Consequently, his 
discussion of the removal or, failing removal, the 
inclusion of foreign bodies is interesting. He advises 
removal but states that foreign bodies may in some 
cases remain without particular harm. In discussing 
wounds of deeper organs, he differs from the ancient 
authors in holding that wounds of these are not 
necessarily fatal, and in support of this contention 
cites not only his own experience but also that of 
Guy de Chauliac. His description of healing by 
primary and secondary intention is lucidly and sim- 
ply expressed, and we gather that his students had 
a clear idea of Falloppius’ opinions at least, at the 
end of their course of lectures. 

When we remember that this man, hailed by some 
historians as a greater anatomist than Vesalius, at 
an age of less than 4o years, had a grasp of the 
literature of his predecessors such as he demonstrates 
in this volume, we marvel at his efficiency and 
ability. 











REVIEWS OF 


NY product of the pen of Béclére, dean of French 
A roentgenologists, will be found to be worth 
while. The volume on radiology! just pub- 
lished covers the present day knowledge in the X-ray 
field of interpretation of medical and surgical con- 
ditions. The illustrations in any work on the sub- 
ject of X-ray diagnosis are of even greater importance 
than they are in almost any other branch of medical 
endeavor; in producing this book the authors and 
bookmakers have rendered a distinct service by the 
excellent quality of the illustrative material. Few 
works on this subject equal it in this respect. 
Occasionally a cut is found upside down, having 
escaped the editor’s eye. No practical application 
of X-ray has been omitted and the subject matter 
covers the most recent developments, such as the 
opaque filling of the respiratory tract, the gall- 
bladder visualization, and other similar procedures. 
Its four hundred odd pages are filled with material 
that anyone conversant with the French language 
will find informative as well as authoritative on the 
subject of diagnostic roentgenology. The authors 
announce the preparation of a second volume which 
will treat the subject of radiation therapy, thus 
offering a complete work on the subject. 
Epwarp S. BLAINE. 


YELOSCOPY consists in the radioscopic ex- 

amination of the kidney pelvis which has 
been made visible by the injection of opaque solu- 
tion. La Pyéloscopie,? deals entirely with a detailed 
description of technique, indications, contra-indica- 
tions, and diagnostic advantages of pyeloscopy 
(fluoroscopic examination of the renal pelvis and 
ureter). The method is not intended to replace 
pyelography but, when used routinely in conjunc- 
tion with it, the authors believe pyeloscopy yields 
diagnostic and prognostic data which can be ascer- 
tained in no other way. The methods advocated 
are painless in that the renal pelvis is filled with 
thirty per cent sodium iodide solution, the plates 
made, and the subsequent contractions of the pelvis 
and ureter are fluoroscopically observed until the 
pelvis and ureter are completely emptied. Two 
hundred and four radiograms are presented to il- 
lustrate the diagnostic points which are stressed in 
the text. 

While the subject matter is in French, all of the 
plates are explained with captions in English, 
Italian, Spanish and German as well. Normal evac- 
uation, pelvic retentionin various forms of hydro- 
nephrosis, ureteral and pelvic calculi, movable kidney, 


1TRaité DE PATHOLOGIE MEDICALE ET DE THERAPEUTIQUE APPLIQUEE. 
By P. Emile Sergent, L. Ribadeau-Dumas, and L. Babonneix. Section 
on Radiologie. I.—Introduction by A. Béclére. Technique des Rayons X, 
Radiodiagnostic, by Paul Cottenot. 2d ed. vol. xxxii. Paris: Norbert 
Maloine, 1927. 

*La Pyétoscopie. By Prof. Felix Legueu, Bernard Fey, and Pierre 
Truchot. Paris: Norbert Maloine, 1927. 
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NEW BOOKS 


neoplasms of the kidney, and renal and ureteral 
anomalies are discussed in the order named. 
Vincent J. O’Conor. 


T= ground work of this monograph on the 
Thomas splint® is the work of the late Hugh 
Owen Thomas, and more particularly the principles of 
his knee-joint splint. The British mortality from 
shock in cases of compound fracture of the femur 
was reduced from 80 per cent in 1916 to 15.6 percent 
in 1917, chiefly as the result of the immobilization 
secured by the early application and the use of the 
Thomas splint. 

The author has considered every detail of the ap- 
paratus, which is described from the standpoint of 
efficiency and comfort. The accuracy of the adjust- 
ment of deformity and the action of mechanical 
devices designed to lessen the burden of suffering 
were important factors in obtaining good results, 
and in maintaining the morale of the soldiers. In 
the preliminary consideration, the author gives a 
concise account of these important factors in the 
consideration of fractures. He describes the position 
of election for ankylosis of the various important 
joints. First aid treatment is given in detail. The 
methods used to secure alinement traction and im- 
mobilization are those so successfully used by the 
author during the late war. The application of the 
Thomas knee splints to fractures of the lower extrem- 
ity is given in great detail andisillustrated by excel- 
lent photographs. Fractures of the bones of the upper 
extremities are considered and the various types 
are illustrated. There is a chapter on the wounds of 
the soft tissues. The author emphasizes the impor- 
tance of careful study of good roentgen-ray films. 

In the appendix the specifications of the Thomas 
knee splint are given in great detail, as are the 
author’s splint boxes for the arm and leg. Methods 
for applying Sinclair’s glue or gelatin are given and 
there is an elaborate table of materials required in 
the treatment of various fractures. The subject is 
very well handled, and the illustrations are, on the 
whole, excellent. It is a book to be recommended to 
every one doing industrial or traumatic surgery. 

Puitre LEwIn. 


EDICATED to Dr. Adolf Meyer, this new 
Textbook of Psychiairy’ by two British writers 
aims to emphasize the biological viewpoint of the 
American school of psychiatry. This involves what 
might be called the longitudinal method of studying 
certain cases, whose mental ills are regarded as the 
’Tue THomAs SPLINT AND ITS MODIFICATIONS IN THE TREATMENT OF 
Fractores. By Meurice Sinclair, C.M.G., M.B., Ch.B. (Edin.). With 
a foreword by Sir Robert Jones, K.B.E., C.B., F.R.C.S. New York: 
xford University Press, 1927. 
4A TextTBook oF PsycHIATRY FOR STUDENTS AND PRACTITIONERS. 
By D. K. Henderson, M.D. (Edin.), F.R.F.P.S. (Glas.), and R. D. 
Gillespie, M.D. (Glas.), D.P.M. (Lond.), New York: Oxford Univer- 
sity Press, 1927. 
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cumulative results of unhealthy reactions of the 
individual mind to its environment. The success- 
ful tracing of the factors which have led to un- 
healthy reactions often permits of their elimination 
in future and thus brings a definite improvement in 
adjustment. If this improvement is sufficient, the 
result is a cure. 

Mental illness is an individual affair. As no two 
lives are just alike, so no two psychoses are equal. 
Clinical records have been used extensively to help 
to the understanding of individual cases as human 
beings. ‘ 

Beginning with a very interesting historical re- 
view of psychiatric work, the authors next consider 
the ever-present problem of classification. Their 
suggested scheme appears to be an improvement on 
the many so far offered and uses only 8 main groups 
as follows: (1) affective reaction types; (2) schizo- 
phrenic reaction types; (3) paranoiac and paranoid 
reaction types; (4) organic reaction types; (5) 
epilepsy; (6) mental deficiency; (7) psychoneuroses; 
(8) unclassified. 

Under general psychopathology and in the chap- 
ter on psychoneuroses the strong influence of Freud 
is evident. “Instincts are primary data being given 
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in the innate equipment of the organism. There 
are probably only two, nutrition and sex.’”’ The 
following illustrates a healthy conservatism and 


careful tone: “Strictly speaking, ‘unconscious’ 
feelings, emotions, wishes and ideas are a contra- 
diction in terms. But particular aspects of the in- 
stincts of which feeling, etc., are the conscious rep- 
resentations can persist in an ‘unconscious’ form. 
The term ‘unconscious’ is itself a bad one, since 
it defines something in terms of what it is not.” 
The authors frequently do not hesitate to disagree 
with Freud on certain disputed points. 

Following the excellent discussions of the princi- 
pal psychoses which are well illustrated with case 
histories, the book concludes with chapters on 
psychiatric problems in war, and in occupational 
therapy, including the legal aspects of psychiatry. 
The last, applying to England and Scotland, is not 
of great practical interest to the American reader. 

The book is of medium size, excellently made, 
and is a most welcome addition to the literature. 
It will be particularly pleasing to those not expert 
in psychiatry who desire something briefer than the 
large texts but equally sound. 

Joun Favitt. 





CORRESPONDENCE 


CONCERNING THE PREVALENT DENIAL OF FUNCTIONS LONG 
ATTRIBUTED TO THE GALL BLADDER 


To the Editor: My attention has been called to the 
fact that my failure to cite the early work of Whit- 
aker and his associates might be construed as a lack 
of appreciation of the importance of their contribu- 
tion in first demonstrating the response of the human 
gall bladder to the ingestion of food. In two of my 
earlier publications, this work of Whitaker was re- 
ferred to at length (The Anatomical Record, 1925- 
1926). To those interested in reading the first de- 
scription of the reaction of the human gall bladder to 





food, I would suggest that in addition to the articles 
quoted in my paper in the January, 1928, issue of 
SURGERY, GYNECOLOGY AND OBSTETRICS, they read 
the four articles of Whitaker and his associates pub- 
lished in the same journal in May and June of 1926; 
the American Journal of Roentgenology, December, 
1925; and the Journal of the American Medical Asso- 
ciation, January 23, 1926. 
Epwarp A. BoypEN, M.D. 

Chicago, Illinois 








1928 CLINICAL CONGRESS IN BOSTON 
land Baptist, New England Hospital for Women 


HE eighteenth annual Clinical Congress of 

the American College of Surgeons will be 

held in Boston the second week in October, 
beginning Monday, October 8, continuing until 
Friday, October 12. Headquarters will be estab- 
lished at the Statler and Copley-Plaza hotels. At 
the former hotel the large ballroom and adjacent 
foyer, the Georgian and other large rooms on the 
mezzanine floor will be used for registration and 
ticket bureaus, bulletin rooms, executive offices, 
exhibits, etc. The ballroom at the Copley-Plaza 
will be used for the evening scientific meetings, 
with the exception of the Presidential Meeting 
on Monday evening and the convocation on 
Friday evening, which will be held in Symphony 
Hall. 

The clinical program being arranged by the 
committee will include clinics and demonstra- 
tions at the following institutions: Harvard 
University, Boston University, and Tufts College 
medical schools; and the following hospitals: 
Beth Israel, Boston City, Boston Dispensary, 
Boston Lying-In, Peter Bent Brigham, Robert 
Brigham, Cambridge, Carney, Children’s, Dea- 
coness, Faulkner, Free Hospital for Women, 
Huntington Memorial, Long Island, Massa- 
chusetts Eye and Ear Infirmary, Massachusetts 
General, Massachusetts Homeopathic, New Eng- 
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and Children, and St. Elizabeth’s. 


A committee on arrangements has been organ- 


ized which includes the following: 


Frederic J. Cotton, 


Chairman 
Charles G. Mixter, 

Secretary 
John D. Adams 
Nathaniel Allison 
Franklin G. Balch 
Alexander S. Begg 
J. Emmons Briggs 
David Cheever 
Arthur L. Chute 
J. H. Cunningham 
Harvey Cushing 
Lincoln Davis 
Hilbert F. Day 


Otto J. Herman 
Daniel F. Jones 
W. E. Ladd 
Frank H. Lahey 
Halsey Loder 

Fred B. Lund 

R. H. Miller 

W. J. Mixter 

H. P. Mosher 
Donald Munro 
Franklin S. Newell 
R. B. Osgood 
William C. Quinby 
C. L. Scudder 
Joseph L. Stanton 








A. Warren Stearns 
James W. Stone 
Loring T. Swain 
Harold Walker 
Wyman Whittemore 
Hans Zinsser 


G. S. Derby 

Florence W. Duckering 

A. W. Dudley 

David Edsall 

Joel E. Goldthwait 

William P. Graves 

Robert B. Greenough 

The hotel situation in Boston has been greatly 
improved since the last session of the Clinical 
Congress in October, 1922, by the building of new 
hotels and the enlargement of some of the older 
houses. There are now ample first-class hotel 
accommodations in Boston for all who will attend. 
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Fig. 13. Fibroblastic sarcoma of retrotesticular tissues derived 
from gubernaculum testis. Slightly reduced in size. (Case 4). 
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Sarcomatous Tumors of the Testicle-—Harold Dew 








